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PERENCANAAN STRUKTUR GEDUNG RUMAH SAKIT 
DENTAL NANO MALANG DENGAN METODE BETON 
PRACETAK (PRECAST) 
 
Nama Mahasiswa : Heraldy Bhaskarawan Putra 
NRP   : 3113 041 089 
Jurusan   : Diploma IV Teknik Infratruktur Sipil 
     FV - ITS 
Dosen Pembimbing : Nur Achmad Husin, ST., MT. 
     Afif Navir Revani, ST.MT 
 
ABSTRAK 
Metode beton pracetak (precast) adalah teknologi konstruksi 
struktur beton dengan komponen-komponen yang dicetak terlebih 
dahulu pada suatu tempat khusus (fabrication) dan selanjutnya 
dipasang di lokasi proyek (installation). Pemakaian metode beton 
pracetak (precast) memiliki beberapa kelebihan meliputi waktu 
pengerjaan yang relatif singkat, proses produksinya tidak tergantung 
cuaca, tidak memerlukan tempat penyimpanan material yang luas, 
kontrol kualitas beton lebih terjamin, hemat akan bekisting dan 
penopang bekisting, serta kemudahan dalam pelaksanaannya  
Proyek Desain Rumah Sakit Dental Nano merupakan salah satu 
gedung bertingkat 10 lantai yang terletak di Jalan Ir. Soekarno Hatta 
No. 6-8 Malang dengan menggunakan metode pembangunan cast in 
situ. Pada proyek tugas akhir terapan ini akan dibuat dengan 
menggunakan metode pracetak khusus pada elemen struktur balok dan 
pelat. Gedung ini dirancang menggunakan Sistem Rangka Momen 
Khusus (SRPMK). 
Hasil perencanaan Gedung Dental Nano ini meliputi ukuran 
pelat dengan tebal 13 cm, dimensi balok induk 40/60, dimensi balok 
anak 30/40, dan dimensi kolom 75x75 cm. Sambungan antar elemen 
pracetak menggunakan sambungan basah dan konsol pendek. 
 
Kata Kunci : Monolit, Pracetak, SRPMK  
ii 
 
STRUCTURAL DESIGN OF DENTAL NANO MALANG 
HOSPITAL WITH PRECAST METHOD 
 
Student Name  : Heraldy Bhaskarawan Putra 
NRP   : 3113 041 089 
Departmen  : Diploma IV Civil Infrastructure Engineering 
     FV - ITS 
Supervisor  : Nur Achmad Husin, ST., MT. 
     Afif Navir Revani, ST., MT. 
 
ABSTRAK 
Precast method is concrete construction technology using 
components which casted first at fabrication and then casted in project 
location (installation). This method has several advantages than 
conventional method. Such as a relatively short working time, the 
production process not depending at weather, unnecessary too much 
space of material storage, quality control of the concrete is more 
aassured, more efficient of formwork, and ease of implementation. 
Dental Nano Hospital Design Project is one of the 10 storey 
building located on St. Ir. Soekarno Hatta No. 6-8 Malang using the 
method of cast in situ development. In the applied final project will be 
made by using a precast method on the structural elements of the beams 
and plates. The building was designed using a Special Moment Frame 
System (SRPMK). 
The results of this Dental Nano Building include plate size with 
13 cm thick, 40/60 premier beam dimension, 30/40 sekunder beam 
dimension, and 75x75 cm column dimension. Connection between 
precast elements using wet connection and short console. 
Kata Kunci : Monolit, Pracetak, SRPMK  
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3HUNHPEDQJDQ  WHNQRORJL NRQVWUXNVL GL ,QGRQHVLD PHQGRURQJ
DGDQ\D LQRYDVL GDODP EHUEDJDL PHWRGH NRQVWUXNVL SDGD ELGDQJ
NHWHNQLNVLSLODQ ,QRYDVL WHUVHEXW WLGDN KDQ\D GDODP VHJL NHNXDWDQ GDQ
NHVWDELODQ VWUXNWXU QDPXQ MXJD KDUXV PHPSHUKDWLNDQ VHJL HNRQRPLV
SUDNWLV GDQ NHWHSDWDQZDNWX 6HSHUWL KDOQ\D SHPDNDLDQPHWRGH EHWRQ
SUDFHWDN SUHFDVW GDODP SHUHQFDQDDQ VWUXNWXU VXDWX JHGXQJ \DQJ
PHUXSDNDQVDODKVDWXDOWHUQDWLIXQWXNPHQFDSDLKDOWHUVHEXW
0HWRGH EHWRQ SUDFHWDN SUHFDVW DGDODK WHNQRORJL NRQVWUXNVL
VWUXNWXU EHWRQ GHQJDQ NRPSRQHQNRPSRQHQ \DQJ GLFHWDN WHUOHELK
GDKXOXSDGDVXDWXWHPSDWNKXVXVIDEULFDWLRQGDQVHODQMXWQ\DGLSDVDQJ
GLORNDVLSUR\HNLQVWDOODWLRQ
3HQJJXQDDQ EHWRQ SUDFHWDN GLDQJJDS OHELK PHQJXQWXQJNDQ
GLEDQGLQJNDQEHWRQGHQJDQV\VWHPSHQJHFRUDQGLWHPSDWFDVWLQVLWH
.HXQWXQJDQNHXQWXQJDQ WHUVHEXW DQWDUD ODLQ WLGDN PHPHUOXNDQ
EHNLVWLQJ GDQ SHQRSDQJ EHNLVWLQJ \DQJ WHUODOX EDQ\DN GDSDW
PHQJKDVLONDQNRPSRQHQEDQJXQDQGHQJDQDNXUDVLGLPHQVL\DQJ OHELK
EDLNPHQJXUDQJL NHVDODKDQNHWLGDNVHVXDLDQPXWX EHWRQ NDUHQD SURVHV
SHPEXDWDQ EHWRQ SUDFHWDN GLODNXNDQ GL SDEULN VHUWD PHPSHUPXGDK
SURVHV SHODNVDQDDQ GL ODSDQJDQ VHKLQJJD GDSDW PHUHGXNVL MXPODK
SHNHUMDODSDQJDQ
3HPDNDLDQ PHWRGH EHWRQ SUDFHWDN SUHFDVW OHELK WHSDW GDQ




ZLOD\DK ]RQD JHPSD UHQGDK DWDX PHQHQJDK +DO LQL GLNDUHQDNDQ
ϮVDPEXQJDQVWUXNWXU\DQJPHQJJXQDNDQEHWRQSUDFHWDNSUHFDVW
EHOXP GDSDW GLMDPLQ EHQDUEHQDU NDNX XQWXN PHQDKDQ JD\D JHPSD
WLQJJL
3URVHV SHQ\DWXDQ NRPSRQHQNRPSRQHQ WHUVHEXW PHQMDGL
VHEXDK VWUXNWXU EDQJXQDQ \DQJ PRQROLW PHUXSDNDQ KDO \DQJ DPDW
SHQWLQJ 6DPEXQJDQ DQWDU NRPSRQHQ SUDFHWDN WLGDN KDQ\D EHUIXQJVL
VHEDJDL SHQ\DOXU EHEDQ WHWDSL MXJD KDUXV PDPSX VHFDUD HIHNWLI
PHQJLQWHJUDVLNDQ NRPSRQHQNRPSRQHQ WHUVHEXW VHKLQJJD VWUXNWXU
VHFDUD NHVHOXUXDQ GDSDW EHUSHULODNX PRQROLW *D\DJD\D \DQJ KDUXV
GLVDOXUNDQ GDODP VWUXNWXU EDQJXQDQ DGDODK JD\D KRULVRQWDO \DLWX JD\D






EHUWXODQJ NRQYHQVLRQDO GHQJDQ V\VWHP FRU GL WHPSDW FDVW LQ VLWH
GLPDQD PHWRGH NRQVWUXNVLQ\D GLUHQFDQDNDQ PHQJJXQDNDQ PHWRGH
SUDFHWDNSUHFDVW'DODPSHUHQFDQDDQJHGXQJLQLV\VWHPJHGXQJ\DQJ










ϯ %DJDLPDQD PHUHQFDQDNDQ VDPEXQJDQ \DQJ PHPHQXKL NULWHULD
SHUDQFDQJDQ VWUXNWXU \DLWX NHNXDWDQ VWUHQJWK NHNDNXDQ
VWLIIQHVV GDQVWDELOLWDVVWDELOLW\"
















 7XJDV DNKLU LQL WLGDN PHPEDQGLQJNDQ NHFHSDWDQ ZDNWX
SHODNVDQDDQGDQUHQFDQDDQJJDUDQELD\DSUR\HNNRQVWUXNVLJHGXQJ
PHQJJXQDNDQ  PHWRGH SUDFHWDN SUHFDVW GHQJDQ PHWRGH FRU GL
WHPSDWFDVWLQVLWH
 'DODP SHUHQFDQDDQ VWUXNWXU UXPDK VDNLW LQL GLUHQFDQDNDQ






'HQJDQ SHQXOLVDQ 7XJDV $NKLU LQL GLKDUDSNDQ GDSDW
PHPEHULNDQ ZDZDVDQ NKXVXVQ\D NHSDGD SHQXOLV WHQWDQJ PHWRGH
SUDFHWDN SUHFDVW EDORN SHODW GDQ ODQWDL 6HKLQJJD NHGHSDQQ\D
GDSDW PHQMDGL VDODK VDWX SLOLKDQ GDODP PHODNXNDQ SHUHQFDQDDQ
EDQJXQDQ 6HODLQ LWX 3HPEDFD GDSDWPHQJHWDKXL DOWHUQDWLI ODLQ WDWD
FDUD SHUHQFDQDDQ JHGXQJ PHQJJXQDNDQ EHWRQ SUDFHWDN \DQJ





6LVWHP IDEULNDVL GDODP SHPEXDWDQ VWUXNWXU EHWRQ EHUWXODQJ
GLNHQDOGHQJDQ VLVWHPSUDFHWDN'HILQLVLEHWRQSUDFHWDNPHQXUXW61,
SDVDODGDODKHOHPHQVWUXNWXU\DQJGLFHWDNGLWHPSDWODLQ




WHUWHQWX IDEULNDVL GLODQMXWNDQ GHQJDQ SURVHV SHQJDQJNDWDQ EHWRQ
SUDFHWDN NH ORNDVL WUDQVSRUWDVL .RPSRQHQNRPSRQHQ WHUVHEXW
GLSDVDQJ VHVXDL NHEHUDGDDQQ\D VHEDJDL NRPSRQHQ VWUXNWXU GDUL VLVWHP
VWUXNWXUEHWRQHUHNVL
 6LVWHP6WUXNWXU*HGXQJ
$GD EHEHUDSD VLVWHP VWUXNWXU \DQJ ELDVD GLJXQDNDQ VHEDJDL
SHQDKDQJD\D JHPSDSDGDJHGXQJDNDQ WHWDSLSDGD VXEEDE LQLKDQ\D
GLMHODVNDQ\DQJEHUNDLWDQGHQJDQWRSLNSHQXOLVDPELODQWDUDODLQ6LVWHP
UDQJND SHPLNXO PRPHQ DGDODK VLVWHP VWUXNWXU \DQJPHPLOLNL UDQJND
UXDQJ SHPLNXO EHEDQ JUDYLWDVL VHFDUD OHQJNDS %HEDQ ODWHUDO GLSLNXO
ROHKUDQJNDSHPLNXOPRPHQPHODOXL PHNDQLVPHOHQWXU
 6LVWHP5DQJND3HPLNXO0RPHQ.KXVXV
0HPEDQJXQ GL ZLOD\DK UHVLNR JHPSD WLQJJL \DQJ
PDVXN ZLOD\DK JHPSD  GDQ  GDQ XQWXN PHPLNXO JD\D
JD\D DNLEDW JHPSD KDUXV PHQJJXQDNDQ VLVWHP UDQJND
SHPLNXO PRPHQ NKXVXV 6530. DWDX VLVWHP GLQGLQJ
VWUXNWXUNKXVXV6'6.DWDXVLVWHPGXDONKXVXV3XUZRQR
 0HQXUXW 61, SDVDO  WHQWDQJ
SHUHQFDQDDQEDQJXQDQWHUKDGDSJHPSDPHQ\HEXWNDQEDKZD
ϲ6530.PHUXSDNDQVLVWHPVWUXNWXU\DQJSDGDGDVDUQ\D
PHPLOLNL UDQJND UXDQJ SHPLNXO EHEDQ JUDYLWDVL VHFDUD
OHQJNDS VHGDQJNDQ EHEDQ ODWHUDO \DQJ GLDNLEDWNDQ ROHK
JHPSD GLSLNXO ROHK UDQJND SHPLNXO PRPHQ PHODOXL
PHNDQLVPH OHQWXU 3HUV\DUDWDQSHUV\DUDWDQ IXQGDPHQWDO
XQWXN6530.\DQJGDNWDLODGDODK
x 6HGDSDWQ\DPHQMDJDNHWHUDWXUDQVWUXNWXU
x &XNXS NXDW PHQDKDQ JHPSD QRUPDWLYH \DQJ GLWHQWXNDQ
EHUGDVDUNDQNHPDPSXDQGLVLSDVLHQHUJL
x &XNXSNDNXXQWXNPHPEDWDVLSHQ\LPSDQJDQ




x %DORNEDORN PHQGDKXOXL WHUEHQWXNQ\D VHQGLVHQGL SODVWLV
\DQJ WHUVHEDU GLVHOXUXK VLVWHP VWUXNWXU VHEHOXP WHUMDGL GL
NRORPNRORP
x 7LGDNDGDNRORP\DQJOHELKOHPDK\DQJDNDQPHQ\HEDENDQ
VHQGLVHQGL SODVWLV GL XMXQJ DWDV GDQ EDZDK SDGD NRORP
NRORP ODLQ GLWLQJNDW LWX \DQJ PHQMXUXV SDGD NHUXQWXKDQ
VHOXUXK VWUXNWXU
.RQVHS³VWURQJFROXPQZHDNEHDP´GDODPVLWHPUDQJND
SHPLNXO PRPHQ NKXVXV PHQJDQGXQJ DUWL EDKZD NRQVWUXNVL
NRORP \DQJ DGD KDUXV OHELK NDNX GDUL SDGD EDORN VHKLQJJD
NHUXVDNDQ VWUXNWXU NHWLND WHUMDGL EHEDQ ODWHUDOJHPSD WHUOHELK
GDKXOX WHUMDGL SDGD EDORN ODOX NHUXVDNDQ VWUXNWXU WHUMDGL SDGD
NRORP'HQJDQNDWDODLQEDORNEDORNPHQGDKXOXLSHPEHQWXNDQ
VHQGLVHQGL SODVWLV \DQJ WHUVHEDU GL VHOXUXK VLVWHP VWUXNWXU
VHEHOXPWHUMDGLGLNRORPNRORP
ϳ 7LQMDXDQ(OHPHQ3UDFHWDN
6HSHUWL \DQJ WHODK GLEDKDV SDGD VXEEDE VHEHOXPQ\D
SHPEXDWDQ EHWRQ SUDFHWDN GLODNXNDQ GL ORNDVL SUR\HN DWDXSXQ GL OXDU
ORNDVL SUR\HN VHSHUWL SDEULN 8QWXN LWX DJDU HOHPHQ SUDFHWDN \DQJ
GLEXDWVHVXDLGHQJDQ\DQJGLUHQFDQDNDQGDQWLGDNPHQJDODPLNHVXOLWDQ
GDODP SURVHV IDEULNDVL KHQGDNQ\D SHUHQFDQD PHQJHWDKXL PDFDP
PDFDP HOHPHQ VWUXNWXU EHWRQ SUDFHWDN \DQJ XPXP GLJXQDNDQ GDQ
GLSURGXNVLVDDWLQL
 3HODW
3DGD ZDNWX SHQJDQJNXWDQ SHODW EHWRQ SUDFHWDN DWDX
VHEHOXP NRPSRVLW EHEDQ \DQJ EHNHUMD DGDODK EHUDW VHQGLUL
SHODW VHGDQJNDQ EHEDQ WRWDO \DQJ GLWHULPD ROHK SHODW WHUMDGL
SDGDVDDWSHODW VXGDKNRPSRVLW'DODP3&,'HVLJQ+DQGERRN
WK (GLWLRQ3UHFDVW DQG 3UHVWUHVVHG&RQFUHWH DGD WLJDPDFDP
SHODW SUDFHWDN SUHFDVW VODE \DQJ XPXP GLSURGXNVL GDQ
GLJXQDNDQVHEDJDLHOHPHQ SUDFHWDNDQWDUDODLQ
 3HODW3UDFHWDN%HUOXEDQJ+ROORZ&RUH6ODE
3HODW LQL PHUXSDNDQ SHODW SUDFHWDN GLPDQD XNXUDQ WHEDO
OHELK EHVDU GLEDQGLQJ GHQJDQ SHODW SUDFHWDN WDQSD OXEDQJ
%LDVDQ\D SHODW WLSH LQL PHQJJXQDNDQ NDEHO SUDWHNDQ








$GDODK SHODW  SUDFHWDN GLPDQD WHEDO SHODW OHELK WLSLV
GLEDQGLQJNDQ GHQJDQ SHODW OHELK WLSLV GLEDQGLQJNDQ GHQJDQ
SHODW SUDFHWDN GHQJDQ OXEDQJ .HXQWXQJDQ GDUL SHQJJXQDDQ
SHODW LQL DGDODK PXGDK GDODP SHQXPSXNDQ NDUHQD WLGDN
PHPDNDQ EDQ\DN WHPSDW 3HODW LQL ELVD EHUXSD SHODW SUDWHNDQ
DWDXEHWRQEHUWXODQJELDVDGHQJDQOHEDUUDWDUDWDKLQJJDIHHW
GDQ WHEDO UDWDUDWD  LQFKL KLQJJD  LQFKL 8PXPQ\D EHQWDQJ






3HODW LQL EHUEHGD GHQJDQ SHODW \DQJ VXGDK GLMHODVNDQ
VHEHOXPQ\D 3DGD SHODW LQL DGD EDJLDQ EHUXSD GXD EXDK NDNL
VHKLQJJD WDPSDN VHSHUWL GXD 7 \DQJ WHUKXEXQJ 3HODW LQL







8QWXN EDORN SUDFHWDN 3UHFDVW %HDP DGD WLJD WLSH EDORN
SUDFHWDN \DQJ XPXP GL SURGXNVL GDQ GLJXQDNDQ GDODP JHGXQJ
EHUGDVDUNDQ 3&, +DQGERRN WK (GLWLRQ 3UHFDVW DQG 3UHVWUHVVHG
&RQFUHWH
 %DORNEHUSHQDPSDQJSHUVHJL5HWDQJXODU%HDP
.HXQWXQJDQ GDUL EDORN MHQLV LQL DGDODK VHZDNWX IDEULNDVL
OHELKPXGDK GHQJDQ EHNLVWLQJ \DQJ OHELK HNRQRPLV GDQ WLGDN


















3URVHV SHQ\DWXDQ NRPSRQHQNRPSRQHQ VWUXNWXU EHWRQ
SUDFHWDN PHQMDGL VHEXDK VWUXNWXU EDQJXQDQ \DQJ PRQROLW
PHUXSDNDQKDO\DQJSHQWLQJGDODPSHQJDSOLNDVLDQWHNQRORJLEHWRQ
SUDFHWDN 2OHK NDUHQD LWX SHUHQFDQDDQ VDPEXQJDQ
KDUXVGLSHUKDWLNDQ GHQJDQ VHNVDPD VHKLQJJD WLGDN PHQ\XOLWNDQ
SDGDVDDWSHODNVDQDDQ
'DODP WHNQRORJL EHWRQ SUDFHWDN WHUGDSDW  WLJDPDFDP
VDPEXQJDQ \DQJ XPXP GLJXQDNDQ 6DPEXQJDQ WHUVHEXW DQWDUD
ODLQ VDPEXQJDQ GHQJDQ FRU GL WHPSDW LQ VLWX FRQFUHWH MRLQW
VDPEXQJDQ GHQJDQ PHQJJXQDNDQ ODV GDQ VDPEXQJDQ GHQJDQ
PHQJJXQDNDQEDXW0DVLQJPDVLQJGDULMHQLVVDPEXQJDQWHUVHEXW



























6DPEXQJDQ LQL PHUXSDNDQ VDPEXQJDQ GHQJDQ
PHQJJXQDNDQWXODQJDQELDVDVHEDJDLSHQ\DPEXQJSHQJKXEXQJ
DQWDUHOHPHQEHWRQEDLNDQWDUSUDFHWDNDWDXSXQDQWDUDSUDFHWDN




PRQROLW VHSHUWL \DQJ GLWXQMXNDQ SDGD JDPEDU  6DPEXQJDQ
MHQLVLQLGLVHEXWGHQJDQVDPEXQJDQEDVDK6DPEXQJDQMHQLVLQL
VHULQJ GLWHUDSNDQ GDODP SHODNVDQDDQ NRQVWUXNVL NDUHQD
WHUJRORQJPXGDKGDODPSHODNVDQDDQQ\D6HODLQ LWXVDPEXQJDQ






GLWDQDP GDODP EHWRQ SUDFHWDN \DQJ DNDQ GLVDPEXQJ .HGXD
SHODWLQLVHODQMXWQ\DGLVDPEXQJDWDXGLVDWXNDQGHQJDQEDQWXDQ
ODVVHSHUWLJDPEDU0HODOXLSHODWEDMDLQLODKJD\DJD\D\DQJ
DNDQ GLWHUXVNDQ NH NRPSRQHQ \DQJ WHUNDLW 6HWHODK SHNHUMDDQ
SHQJHODVDQGLODQMXWNDQGHQJDQPHQXWXSSHODWVDPEXQJWHUVHEXW




8PXPQ\D SDGD SHUWHPXDQ EDORN GDQ NRORP XMXQJ
EDORNGLGXNXQJROHKFRUEHOVDWDXELDVDGLVHEXWGHQJDQNRQVRO
\DQJ PHQMDGL VDWX GHQJDQ NRORP 3HQ\DWXDQ DQWDUD GXD




3HQ\DPEXQJDQ  FDUD  LQL  GLSHUOXNDQ  SHODW  EDMD








3HPDVDQJDQ SHODW SUDFHWDN KDUXV GLSHUKDWLNDQ EDKZD
SHODW DNDQ PHQJDODPL SHQJDQJNDWDQ VHKLQJJD SHUOX
SHUHQFDQDDQ WHUKDGDS WXODQJDQ DQJNDW XQWXN SHODW GHQJDQ
WXMXDQ XQWXN PHQJKLQGDUL WHJDQJDQ \DQJ GLVHEDENDQ ROHK
IOHNVLELOLWDV GDUL WUXN SHQJDQJNXW GDODP SHUMDODQDQPHQXMX
ORNDVL SUR\HN .RQGLVL WHUVHEXW PHQ\HEDENDQ WHUMDGLQ\D
PRPHQPRPHQ SDGD HOHPHQ SUDFHWDN3DGD VDDW SHQJDQJNDWDQ
HOHPHQ SUDFHWDN GDSDW PHQJJXQDNDQ EDQWXDQ EDORN DQJNDW
\DQJ EHUIXQJVL XQWXN PHQ\HLPEDQJNDQ HOHPHQ SUDFHWDN SDGD


























.RQGLVL SHUWDPD DGDODK VDDW SHQJDQJNDWDQ EDORN
SUDFHWDN XQWXN GLSDVDQJ SDGD WXPSXDQQ\D 3DGD NRQGLVL LQL
EHEDQ \DQJ EHNHUMD DGDODK EHUDW VHQGLUL EDORN SUDFHWDN \DQJ
GLWXPSX ROHK DQJNXU SHQJDQJNDWDQ \DQJ PHQ\HEDENDQ
WHUMDGLQ\DPRPHQSDGDWHQJDKEHQWDQJGDQSDGDWXPSXDQ$GD
GXD KDO \DQJ KDUXV GLWLQMDX GDODP NRQGLVL LQL \DLWX NHNXDWDQ





3DGD ZDNWX SURVHV SHQJDQJNDWDQ  EDORN SUDFHWDN GLSHUOXNDQ
SHUKLWXQJDQ JD\D SHQJDQJNDWDQ \DQJ WHUMDGL DNLEDW EHUDW VHQGLUL
EDORN.HPXGLDQJD\D \DQJ WHUMDGL WHUVHEXWGLNDOLNDQGHQJDQDQJND









6HEHOXP GLJXQDNDQ SURGXN SUDFHWDN PHQJDODPL IDVHIDVH
SHUODNXDQ\DQJPHOLSXWL
 3HQJDQJNDWDQGDUL%HNLVWLQJ0RGXOVWULSSLQJ
2ULHQWDVL SURGXN DSDNDK KRULVRQWDO YHUWLNDO DWDX
PHPEHWXN VXGXW OHNDWDQ SHUPXNDDQ EHWRQ GHQJDQ EHNLVWLQJ
GDQNHMXW OLKDWWDEHOMXPODKGDQORNDVLSHUDODWDQDQJNDWEHUDW
SURGXNSUDFHWDNGDQEHEDQEHEDQ WDPEDKDQ VHSHUWLEHNLVWLQJ
\DQJ WHUEDZD VDDW SURGXN GLDQJNDW 3HQHPSDWDQ NH ORNDVL











6LVWHP WUDQVSRUWDVL \DQJ GLJXQDNDQ DGDODK MDOXU MDODQ
UD\D.DUHQD MDODQ UD\DPHUXSDNDQ MDOXU \DQJPHPXQJNLQNDQ
GDUL ORNDVL SDEULN NH ORNDVL SUR\HN 'DODP SHQJLULPDQ EHWRQ
SUDFHWDN NH ORNDVL SUR\HN GLSHUKDWLNDQ EHEDQ \DQJ DNDQ
GLDQJNXWROHKIODWEHGWUXFN PHPHQXKLV\DUDWEHEDQPDNVLPXP









3URVHV SHPDVDQJDQ EHWRQ SUDFHWDN \DQJ WHODK
GLSURGXNVLGDQOD\DNXQWXNGLVDWXNDQPHQMDGLEDJLDQEDQJXQDQ
GLVHEXWGHQJDQHUHFWLRQ :XOIUDP,(UYLDQWR3HUDODWDQ
\DQJ GLEXWXKNDQ SDGD WDKDS HUHFWLRQ DGDODK WRZHU FUDQH DWDX
PRELOH FUDQH )DNWRU \DQJ PHPSHQJDUXKL PHWRGH HUHFWLRQ
DGDODK VLVWHP VWUXWXU EDQJXQDQ MHQLV DODW VDPEXQJ \DQJ DNDQ
GLJXQDNDQ NDSDVLWDV DODW EHUDW FUDQH \DQJ WHUVHGLD GDQ
NRQGLVL ODSDQJDQ 0HWRGH \DQJ GDSDW GLJXQDNDQ GLEHGDNDQ
PHQMDGL GXD \DLWX PHWRGH YHUWLNDO GDQ PHWRGH KRUL]RQWDO
3HUDODWDQ\DQJGLEXWXKNDQXQWXNPHQJDQJNDW HOHPHQSUDFHWDN
GLEHGDNDQEHUGDVDUNDQWLQJJLEDQJXQDQ\DQJDNDQGLODNVDQDNDQ
:XOIUDP , (UYL\DQWR  6HFDUD XPXP GDSDW
GLNHORPSRNNDQPHQMDGLWLJD\DLWX
 %DQJXQDQWLQJJLGHQJDQMXPODKWLQJNDWOHELKGDULODQWDL
SHUDODWDQ \DQJ GDSDW GLJXQDNDQ DGDODK IL[HG WRZHU FUDQH
PRQRUDLOV\VWHPZLWK&KLFDJRERRP GDQJX\GHUULFN
Ϯϭ
 %DQJXQDQ PHQHQJDK GHQJDQ MXPODK WLQJNDW  ODQWDL
SHUDODWDQ \DQJ GDSDW GLJXQDNDQ DGDODK SRUWDEOH WRZHU
FUDQH DWDX IL[HG WRZHU FUDQH FUDZOHU FUDQH GDQ UXEEHU
WLUHGWUXFNFUDQH
 %DQJXQDQ UHQGDK GHQJDQ MXPODK WLQJNDW SDOLQJ EDQ\DN 
ODQWDL SHUDODWDQ \DQJ GDSDW GLJXQDNDQ DGDODK UXEEHUWLUHG
WUXFNFUDQH GDQK\GUR






























































%DQJXQDQ JHGXQJ WHUVHEXW DNDQ GLPRGLILNDVL PHQJJXQDNDQ
PHWRGH EHWRQSUHFDVW3HUDWXUDQ \DQJGLJXQDNDQ VHEDJDL DFXDQ GDODP
PRGLILNDVLGHVDLQGDODP7XJDV$NKLU7HUDSDQDQWDUDODLQ
 %DGDQ6WDQGDULVDVL1DVLRQDO7DWD&DUD3HUHQFDQDDQ
.HWDKDQDQ *HPSD XQWXN 6WUXNWXU %DQJXQDQ *HGXQJ GDQ
1RQ*HGXQJ61,
 %DGDQ6WDQGDULVDVL1DVLRQDO7DWD&DUD3HUDQFDQJDQ
%HWRQ 3UDFHWDN GDQ %HWRQ 3UDWHJDQJ XQWXN %DQJXQDQ
*HGXQJ61,
 %DGDQ6WDQGDULVDVL1DVLRQDO%HEDQ0LQLPXPXQWXN
3HUDQFDQJDQ %DQJXQDQ *HGXQJ GDQ 6WUXNWXU /DLQ 61,

Ϯϱ









 5DFKPDW 3XUZRQR  3HUHQFDQDDQ 6WUXNWXU %HWRQ
%HUWXODQJ7DKDQ*HPSD6XUDED\D,763UHVV
 :XOIUDP , (UYLDQWR  (NVSORUDVL 7HNQRORJL GDODP
3UR\HN.RQVWUXNVL%HWRQ&HWDNGDQ%HNLVWLQJ<RJ\DNDUWD
$QGL<RJ\DNDUWD
 :DK\XGL +HUPDQ  'D\D 'XNXQJ 3RQGDVL 'DODP
)DNXOWDV 7HNQLN 6LSLO GDQ 3HUHQFDQDDQ -XUXVDQ 7HNQLN
6LSLO,QVWLWXW7HNQRORJL6HSXOXK1RSHPEHU6XUDED\D




PDQD SDUDPHWHU UHVSRQ VSHNWUDO SHUFHSDWDQ WHUSHWDNDQ SDGD SHULRGH 
GHWLN6 OHELKEHVDU DWDX VDPDGHQJDQKDUXVGLWHWDSNDQ VHEDJDL



















PDNVLPDO P PHQXUXW 61,    SDVDO  3HODW
VDWX DUDK DGDODK SHODW \DQJ PHPLOLNL SHUEDQGLQJDQ EHQWDQJ
Ϯϳ
\DQJSDQMDQJ WHUKDGDSEHQWDQJ\DQJ OHELK SHQGHN OHELK EHVDU
GDUL 8QWXN NHWHEDODQ SHODW GLGHVDLQ VHVXDL 61, 
/DQJNDKODQJNDKPHQHQWXNDQGLPHQVLSHODW
 7HEDO PLQLPXP SHODW VDWX DUDK 2QHZD\ VODE
PHQJJXQDNDQ UXPXV VHVXDL GHQJDQ 61, 
SDVDO WDEHOD6HGDQJNDQXQWXNSHODWGXDDUDK
PHQJJXQDNDQ UXPXV VHVXDL GDQJDQ 61, 
SDVDO
 'LPHQVL SHODW PLQLPXP GHQJDQ EDORN \DQJ
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ȕ   5DVLR EHQWDQJ EHUVLK WHUSDQMDQJ WHUKDGDS EHQWDQJ
EHUVLKWHUSHQGHNSHODW
 'LPHQVL%DORN
x %DORN DQDN PHQXUXW 61,    WDEHO D GDQ 61,
   WDEHO  GLPDQD EZ  PP GDQ EZ  K
PHQXUXW61,SDVDO












x GLPDQDEZ PPGDQEZ KPHQXUXW61,
SDVDO
 'LPHQVL.RORP


















8QWXN SHQXODQJDQ WDQJJD SHUKLWXQJDQ SHQXODQJDQ ERUGHV GDQ
SHODW GDVDU WDQJJD GLODNXNDQ VDPD GHQJDQ SHUHQFDQDDQ WXODQJDQ SHODW
GHQJDQDQJJDSDQWXPSXDQVHGHUKDQDVHQGLGDQURO3HUHQFDQDDQWHEDO
WDQJJD GLWHQWXNDQ VHVXDL NHWHQWXDQ GDODP SHUKLWXQJDQ GLPHQVL DZDO
SHODW
 3HUPRGHODQ6WUXNWXU
2XWSXW GDUL SHUPRGHODQ LQL DQWDUD ODLQ XQWXN PHQJHWDKXL
SHULODNX VWUXNWXU VHFDUD NHVHOXUXKDQ GDQ SHULODNX NRPSRQHQ VWUXNWXU
3HULODNXNRPSRQHQVWUXNWXUPHOLSXWLNRPSRQHQNRORPGDQEDORN\DQJ
GLWLQMDX GDUL JD\D GDODP \DQJ GLGDSDW GDUL SHUPRGHODQ VWUXNWXU*D\D
GDODP SDGD NRORP \DQJ SHUOX GLSHUKDWLNDQ DQWDUD ODLQ DNVLDO PRPHQ
DUDK[GDQ\ WRUVL JHVHU*D\DGDODPSDGDEDORNDQWDUD ODLQPRPHQ
JHVHUGDQWRUVL
3HUPRGHODQ GDQ DQDOLVD VWUXNWXU GLODNXNDQ GHQJDQ





x 3HUOHWDNDQ GLDVXPVLNDQ VHEDJDL MHSLWMHSLW NHPXGLDQ






'DODP PHODNXNDQ DQDOLVD GHVDLQ VXDWX VWUXNWXU SHUOX DGD
JDPEDUDQ\DQJ MHODVPHQJHQDLSHULODNXGDQEHVDUEHEDQ\DQJEHNHUMD
SDGD VWUXNWXU 3HULODNX VXDWX VWUXNWXU VDQJDW GLSHQJDUXKL ROHK EHEDQ
EHEDQ \DQJ EHNHUMD SDGDQ\D %HEDQ \DQJ EHNHUMD SDGD VXDWX VWUXNWXU
DGDEHEHUDSD MHQLVPHQXUXWNDUDNWHULVWLN \DLWXEHEDQ VWDWLV GDQEHEDQ
GLQDPLV %HULNXW LQL DNDQ  PHQMHODVNDQ OHELK GHWDLO PHQJHQDL




PHQHUXV SDGD VWUXNWXU GDQ MXJD \DQJ GLDVRVLDVLNDQ WLPEXO
VHFDUD SHUODKDQODKDQ GDQ PHPSXQ\DL NDUDNWHU VWHDG\VWDWHV
ϯϭ
\DLWX EHUVLIDW WHWDS -HQLVMHQLV EHEDQ VWDWLV DGDODK VHEDJDL
EHULNXW 
D %HEDQ0DWL
%HEDQ PDWL DGDODK EHUDW VHOXUXK EDKDQ NRQVWUXNVL
EDQJXQDQ JHGXQJ \DQJ WHUSDVDQJ WHUPDVXN GLQGLQJ
ODQWDLDWDSSODIRQWDQJJDGLQGLQJSDUWLVLWHWDSILQLVKLQJ
NODGLQJJHGXQJGDQNRPSRQHQDUVLWHNWXUDOGDQVWUXNWXUDO




%HEDQ KLGXS DGDODK EHEDQEHEDQ \DQJ ELVD DGD DWDX
WLGDNDGDSDGD VWUXNWXUXQWXN VXDWXZDNWX\DQJGLEHULNDQ
6HPXD EHEDQ KLGXS PHPSXQ\DL NDUDNWHULVWLN GDSDW
EHUSLQGDK DWDX EHUJHUDN 6HFDUD XPXP EHEDQ LQL EHNHUMD
GHQJDQ DUDK YHUWLNDO NH EDZDK WHWDSL NDGDQJ ± NDGDQJ
GDSDW EHUDUDK KRUL]RQWDO %HEDQ KLGXS \DQJ GLJXQDNDQ
GDODP SHUDQFDQJDQ EDQJXQDQ JHGXQJ GDQ VWUXNWXU ODLQ
KDUXV EHEDQ PDNVLPXP \DQJ GLKDUDSNDQ WHUMDGL DNLEDW
SHQJKXQLDQGDQSHQJJXQDDQEDQJXQDQJHGXQJDNDQWHWDSL






%HNHUMDKDQ\DXQWXN UHQWDQJZDNWX WHUWHQWX VDMD DNDQ
WHWDSLZDODXSXQ KDQ\D EHNHUMD VHVDDW DNLEDW \DQJ GLWLPEXONDQ
GDSDWPHUXVDNNDQVWUXNWXUEDQJXQDQROHKNDUHQDLWXEHEDQLQL
KDUXVGLSHUKLWXQJNDQGLGDODPPHUHQFDQDNDQVWUXNWXUEDQJXQDQ
SHQ\HOHVDLDQ SHUVRDODQ GLQDPLN KDUXV GLODNXNDQ VHFDUD
EHUXODQJXODQJPHQJLNXWLVHMDUDKSHPEHEDQDQ\DQJDGD
D %HEDQ*HPSD
%HEDQ   JHPSD   EHUGDVDUNDQ   7DWD   &DUD
3HUHQFDQDDQ.HWDKDQDQ*HPSD8QWXN%DQJXQDQ*HGXQJ61,
 3HPEHEDQDQ JUDYLWDVL VWUXNWXU SDGD 6LVWHP
5DQJND 3HPLNXO 0RPHQ KDQ\D GLWHULPD ROHK IUDPH
3HPEHEDQDQ LQL WHUPDVXN EHEDQ PDWL GDQ EHEDQ KLGXS \DQJ














x 3HUFHSDWDQ EDWXDQ GDVDU SHULRGH SHQGHN 6V SDGD
JDPEDU
x 3HUFHSDWDQ EDWXDQ GDVDU SHULRGH  GHWLN 6 SDGD
JDPEDU
x 3HUFHSDWDQ UHVSRQVSHNWUXPSHULRGHSHQGHN )DSDGD
WDEHO
x 3HUFHSDWDQ UHVSRQ VSHFWUXPSHULRGHGHWLN )Y SDGD
WDEHO
x 3DUDPHWHU UHVSRQ VSHFWUXP GHVDLQ XQWXN SHULRGH
SHQGHN60V
606  )D 6V
x 3DUDPHWHUUHVSRQVSHFWUXPGHVDLQXQWXNSHULRGHGHWLN
60



















































 GLSHUROHK DQDOLVD JD\D GDODP PHOLSXWL JD\D JHVHU ' PRPHQ
OHQWXU 0 PRPHQ WRUVL 7 GDQ JD\D DNVLDO 3 'DQ VHODQMXWQ\D
GLODNXNDQSHUKLWXQJDQVWUXNWXUEHVHUWDJD\DJD\DGDODP\DQJGLSHUROHK





















࣋࢖ࢇ࢑ࢇ࢏ ࣋࢖ࢇ࢑ࢇ࢏ ൌ ࣋Ǥ ࣋࢖ࢇ࢑ࢇ࢏ ൌ ࣋࢓ࢇ࢞
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Ɏ UHGXNVL NHNXDWDQ XQWXN JHVHU   
 .RQWURO7RUVL
3HUHQFDQDDQ WXODQJDQ WRUVL KDUXV PHPHQXKL
SHUV\DUDWDQ61,SDVDO
ࢥ7Q 7X









'HWDLO SHQXODQJDQ NRORP DNLEDW EHEDQ DNVLDO WHNDQ
KDUXVVHVXDL61,SDVDO6HGDQJNDQXQWXN
ϯϴ







GDQ Ȉ0QE PHUXSDNDQ PRPHQ NDSDVLWDV EDORN 3HUOX
GLSDKDPL EDKZD 0QF KDUXV GLFDUL GDUL JD\D DNVLDO
WHUIDNWRU \DQJ PHQJKDVLONDQ NXDW OHQWXU WHUHQGDK
VHVXDL GHQJDQ DUDK JHPSD \DQJ GLWLQMDX \DQJ GLSDNDL
XQWXNPHPHULNVDV\DUDWVWURQJFROXPQZHDNEHDP
 3UHOLPLQDU\(OHPHQ3UDFHWDN
3UHOLPLQDU\ GHVDLQ EHUGDVDUNDQ 3&,'HVLJQ+DQGERRN 3UHFDVW
GDQ3UHVWUHVVHG&RQFUHWH+DO \DQJSHUOX GLSHUKDWLNDQ DGDODK GLPHQVL























WHQWDQJ 7DWD &DUD 3HUDQFDQJDQ %HWRQ 3UDFHWDN GDQ %HWRQ
3UDWHJDQJ XQWXN %DQJXQDQ *HGXQJ 7DSDO WXPSXDQ
PHQGLVWULEXVLNDQ JD\D JD\D WHUSXVDW GDQ UHDNVL UHDNVL DWDV






3DGD XPXPQ\D SURVHV SHPEXDWDQ HOHPHQ  SUDFHWDN EHUDGD GL
IDEULNDVL VHKLQJJDSHUOXGLNRQWURO VDDW IDVH IDVH WHUWHQWX VHSHUWL SDGD
VDDW SHQJDQJNDWDQ EHWRQ GDUL FHWDNDQ SHQXPSXNDQ NH VWRUDJH DUHD
SHPDVDQJDQ EHWRQ  SUDFHWDN GL ORNDVL SUR\HN GDQ NRQWURO SDGD VDDW
NRPSRVLW+DOLQLSHUOXGLWHWDSNDQXPXUNHNXDWDQEHWRQ
7DEHO 3HUEDQGLQJDQ .XDW7HNDQ0SD%HWRQ 3DGD%HUEDJDL8PXU
hŵƵƌĞƚŽŶ;ŚĂƌŝͿ ϯ ϳ ϭϰ Ϯϭ Ϯϴ ϵϬ ϯϲϱ
^ĞŵĞŶWŽƌƚůĂŶĚ
ŝĂƐĂ








GDUL EHNLVWLQJ PRGXO PHQXMX ORNDVL SHQ\LPSDQDQ .RQGLVL





൏ ݂ݎ ൌ Ͳǡ͹ඥ݂ܿᇱݔ ͲǡͶͲ
'LPDQD
ߪ ൌ ܶ݁݃ܽ݊݃ܽ݊ ݐ݁ݎ݆ܽ݀݅
ܯ ൌ ܯ݋݉݁݊ ܶ݁ݎ݆ܽ݀݅
ܹ ൌ ܯ݋݉݁݊ ݄ܶܽܽ݊ܽ݊
݂ݎ ൌ ܭݑܽݐ ܶ݁݇ܽ݊ ܤ݁ݐ݋݊ ݌ܽ݀ܽ ݑ݉ݑݎ ݐ݁ݎݐ݁݊ݐݑ







6DDW HOHPHQ SUDFHWDN EHUDGD GL VWRUDJH DUHD XPXU 
KDUL\DQJSHUOXGLSHUKDWLNDQDGDODK WXPSXDQ\DQJPHQRSDQJ














6HODPD HUHNVL SHPDVDQJDQ NRPSRQHQ VWUXNWXU
SUDFHWDNGDQVWUXNWXUKDUXVGLWXPSXGDQGLSHUNDNXVHFXNXSQ\D
XQWXNPHQMDPLQNHOXUXVDQDOLJQPHQW\DQJWHSDWGDQLQWHJULWDV






















\DQJ UHODWLINXUDQJNDNXDWDXPRQROLW VHKLQJJD OHPDK WHUKDGDSEHEDQ
ODWHUDO NKXVXVQ\D GDODPPHQDKDQ EHEDQ JHPSD PHQJLQJDW ,QGRQHVLD
PHUXSDNDQGDHUDKGHQJDQLQWHQVLWDVJHPSD\DQJFXNXSEHVDU
'HQJDQPHWRGHNRQVWUXNVLVHPLSUDFHWDN\DLWXHOHPHQSUDFHWDN
GHQJDQ WXDQJDQ EHWRQ FDVW LQ SODFH GL DWDVQ\D PDND GLKDUDSNDQ
VDPEXQJDQ HOHPHQHOHPHQ WHUVHEXWPHPLOLNL SHULODNX \DQJPHQGHNDWL
VDPDGHQJDQVWUXNWXUPRQROLW8QWXNPHQMDPLQNHNDNXDQGDQNHNXDWDQ
SDGDGHWDLOVDPEXQJDQLQLPHPDQJEXWXKSHQHOLWLDQPHQJHQDLSHULODNX
VDPEXQJDQ WHUVHEXW WHUKDGDS EHEDQ JHPSD %HUGDVDUNDQ EHEHUDSD
UHIHUHQVL KDVLO SHQHOLWLDQ \DQJ GLPXDW GDODP 3&, -RXUQDO DGD
UHNRPHQGDVL SHQGHWDLODQ VDPEXQJDQ HOHPHQ SUDFHWDN GLEXDW GDODP
NRQGLVL GDNWDLO VHVXDL GHQJDQ NRQVHS GHVDLQ NDSDVLWDV VWURQJ FRORXPQ





3DGD SHUDQFDQJDQ VDPEXQJDQ EDORN GDQ NRORP LQL
PHQJJXQDNDQNRQVROSHQGHN%DORNLQGXNGLOHWDNNDQSDGD
NRQVRO SHQGHN SDGD NRORP NHPXGLDQ GLUDQJNDL PHQMDGL
VDWX NHVDWXDQ 3HUHQFDQDDQ NRQVRO EHUGDVDUNDQ 61, 
/
ϰϰ










PHQHUXV DWDX GHQJDQ NDLW VWDQGDU \DQJ SHQGHWDLODQQ\D VHVXDL
GHQJDQ DWXUDQ 61,  'DODP SHUDQFDQJDQ
VDPEXQJDQ EDORN LQGXN GHQJDQ EDORN DQDN GLJXQDNDQ NRQVRO
SDGD EDORN LQGXN %DORN DQDN GLOHWDNNDQ SDGD NRQVRO SHQGHN
SDGD EDORN LQGXN NHPXGLDQ GLUDQJNDLPHQMDGL VDWX NHVDWXDQ





8QWXN PHQJKDVLONDQ VDPEXQJDQ \DQJ EHUVLIDW NDNX
PRQROLW GDQ WHULQWHJUDVL SDGD HOHPHQHOHPHQ LQL PDND KDUXV




PHQJJXQDNDQ VDPEXQJDQ EDVDK \DQJ GLEHUL
RYHUWRSSLQJ \DQJ XPXPQ\D GLJXQDNDQ PP ± 
PP
x 3HQGHWDLODQ WXODQJDQ VDPEXQJDQ \DQJ GLKXEXQJNDQ
DWDXGLLNDWVHFDUDHIHNWLIPHQMDGLVDWXNHVDWXDQVHVXDL








*DPEDU GLDWDV PHUXSDNDQ GHWDLO VDPEXQJDQ KXEXQJDQ EDORN
NRORPSDGDEDORNPHQJJXQDNDQVDPEXQJDQPHNDQLVEDXWGDQPXUODOX






3DGD JHGXQJ UXPDK VDNLW GHQWDO QDQR0DODQJ LQL PHQJJXQDNDQ DWDS
SHODQDGLPDQDVWUXNWXUDWDSPHQJJXQDNDQSURILOEDMD GHQJDQSHQXWXS
DWDSPHQJJXQDNDQJHQWHQJ
3HUKLWXQJDQ GDQ DQDOLVD VWUXNWXU DWDS PHQJJXQDNDQ SURJUDP
EDQWX6$33ULQVLS SHUKLWXQJDQ VWUXNWXU DWDS GLWLQMDXGDUL EHEDQ
PDWL EHEDQ KLGXS GDQ EHEDQ DQJLQ VHUWD JHPSD 3HUOHWDNDQ VWUXNWXU























'DODP PHQHQWXNDQ MDUDN JRUGLQJ DGD EHEHUDSD \DQJ
SHUOX GLSHUKDWLNDQ VHSHUWL NHPULQJDQ DWDS VHUWD SDQMDQJ VLVL















׎ ൌ ݂ܽ݇ݐ݋ݎ ݎ݁݀ݑ݇ݏ݅































SHNHUMD  3HQJJDQWXQJ JRUGLQJ LQL WHUPDVXN GDODP EDWDQJ
WDULN%HULNXWSHUHQFDQDDQXQWXNEDWDQJWDULN









x 'LDPHWHUUHQFDQDܦ ൌ ටସ௫஺௚
గ
 3URILO.XGD.XGD
3HPEHEDQDQ NXGD NXGD GLODNXNDQ GDODP SHUPRGHODQ
VWUXNWXU 6$3  GLDQWDUDQ\D DGDODK EHEDQ PDWL EHEDQ





x %DWDV/HOHKܣ݃ ൒ ௉௨
׎ ௙௨ ௎
x %DWDVSXWXVܣ݊ ൒ ௉௨
׎ ௙௨ ௎
x .RQWURO/HOHKܲݑ ൌ ׎Ǥ ݂ݕǤ ܣ݃
x .RQWUROSXWXVܷ ൌ ͳ െ ௘
௅
ܣ݊ ൌ ʹሺܣ݃ െ ׎ݔܮݔ݀ሻ
*DPEDU .XGD.XGD
ϱϮ
6HWHODK GLGDSDWNDQ JD\D JD\D GDODPGDULRXWSXW 6$3











߱ ൌ ݇݋݂݁݅ݏ݅݁݊ ݐ݁݇ݑ݇
 .RQWURO7HNXNORNDO
-LND SHQDPSDQJ \DQJ GLSDNDL WHUODOX WLSLV PDND DNDQ
EHUSRWHQVL PHQJDODPL WHNXN ORNDO -LND LWX WHUMDGL PDND
NRPSRQHQ VWUXNWXU WHUVHEXW WLGDN DNDQ ODJL PDPSX PHPLNXO
EHEDQ WHNDQ VHFDUD SHQXK GDQ DGD NHPXQJNLQDQ VWUXNWXU
WHUVHEXW DNDQ PHQJDODPL NHUXQWXKDQ 3DGD 61,  ± 
PHPEDWDVL UDVLR DQWDUD OHEDU GHQJDQ NHWHEDODQ VXDWX HOHPHQ







׎ ൌ Ͳǡͻ ȳ ൌ ͳǡ͸͹
 &E 
ଵଶǡହ ெ೘ೌೖೞ
























WLGDNQ\DPRPHQ SODVWLV NHUXQWXKDQ GDUL VHEXDK IUDNWXU EDORN
DGDODKVDODKVDWXGDULSHULVWLZDEHULNXW
D %LOD/E  /SNHDGDDQEDWDVGDUL WHNXN WRUVLODWHUDO
WLGDNEROHKGLJXQDNDQ
E %LOD /S/E/U
































































,NDWDQ DQJLQ DWDS PHUXSDNDQ EDWDQJ WDULN EHULNXW
SHUHQFDQDDQEDWDQJWDULN









6HWLDS VWUXNWXU EDMD PHUXSDNDQ JDEXQJDQ GDUL EHEHUDSD
NRPSRQHQEDWDQJ\DQJGLVDWXNDQ6DPEXQJDQSDGDVWUXNWXUEDMDDGD
PDFDP \DLWX VDPEXQJDQ ODV VDPEXQJDQ EDXW GDQ NRPELQDVL
VDPEXQJDQODV± EDXW
 6DPEXQJDQ/DV
.HNXDWDQ GHVDLQ׎ ܴ݊ GDQ NHNXDWDQ \DQJ GLL]LQNDQ 5Qȍ 
GDUL MRLQW \DQJ GLODV KDUXV PHUXSDNDQ QLODL WHUHQGDK GDUL NHNXDWDQ
PDWHULDOGDVDU\DQJGLWHQWXNDQPHQXUXWNHDGDDQEDWDVGDULNHUXQWXKDQ
WDULN GDQ NHUXQWXKDQ JHVHU GDQ NHNXDWDQ ORJDP ODV \DQJ GLWHQWXNDQ
PHQXUXWNHDGDDQEDWDVGDULNHUXQWXKDQEHULNXWLQL
8QWXNORJDPGDVDU





)1EP  7HJDQJDQQRPLQDOGDUL ORJDPGDVDU0SD
)QZ  7HJDQJDQQRPLQDOGDULORJDPODV0SD
$%0  /XDVSHQDPSDQJORJDPGDVDU PP
$ZH  /XDVHIHNWLIODVPP 
 6DPEXQJDQ%DXW
.HNXDWDQ WDULN DWDX JHVHU GHVDLQ׎ ܴ݊ GDQ NHNXDWDQ
WDULN DWDX JHVHU \DQJ GLL]LQNDQ 5Qȍ  GDUL VXDWX EDXW VQXJ
WLJKWHQHG DWDX EDXW PXWX WLQJJL SUDWDULN DWDX EDJLDQ EHUXOLU










.RPELQDVL JD\D WDULN GDQ JHVHU GDODP  VDPEXQJDQ
WLSHWXPSXDQ NHNXDWDQ WDULN \DQJ WHUVHGLD GDUL EDXW \DQJ
PHQDKDQ NRPELQDVL JD\D WDULN GDQ JHVHU KDUXV GLWHQWXNDQ




























3UHOLPLQDU\ GHVDLQ PHUXSDNDQ WDKDSDQ SHUKLWXQJDQ GDODP
SHUDQFDQJDQ XQWXN PHUHQFDQDNDQ GLPHQVL DZDO GDUL VXDWX HOHPHQ
VWUXNWXU(OHPHQ VWUXNWXU VHQGLUL WHUEDJLGDODPHOHPHQ VWUXNWXU SULPHU
DWDXVWUXNWXUXWDPDGDQVWUXNWXUVHNXQGHU6WUXNWXUVHNXQGHUPHUXSDNDQ
EDJLDQ GDUL VWUXNWXU JHGXQJ \DQJ WLGDN PHQDKDQ NHNDNXDQ VHFDUD
NHVHOXUXKDQ QDPXQ WHWDS PHQJDODPL WHJDQJDQWHJDQJDQ DNLEDW
SHPEHEDQDQ \DQJ EHNHUMD SDGD EDJLDQ WHUVHEXW VHFDUD ODQJVXQJ
DWDXSXQWHJDQJDQDNLEDWSHUXEDKDQEHQWXNGDULVWUXNWXUSULPHU%DJLDQ
SHUDQFDQJDQ VWUXNWXU VHNXQGHU LQLPHOLSXWL SHODW GDQ WDQJJD 6HEHOXP
PHQHQWXNDQ GLPHQVL SHODW SHUOX GLDGDNDQ SUHOLPLQDU\ GHVLJQ XQWXN
PHQHWXNDQ EHVDUQ\D SHPEHEDQDQ \DQJ WHUMDGL SDGDSHODW 3HUKLWXQJDQ
SUHOLPLQDU\GHVLJQPHQJLNXWLSHUDWXUDQ61,
 'DWD3HUHQFDQDDQ
6HEHOXP SHUKLWXQJDQ SUHOLPLQDU\ GHVLJQ SHUOX GLNHWDKXL
WHUOHELK GDKXOX GDWD SHUHQFDQDDQ GDQ EHEDQEHEDQ \DQJ GLWHULPD ROHK




















x .HUDPLN  NJP
x 6SHVL NJP
x +HEHOFP  NJP
x 3ODIRQGSHQJJDQWXQJ  NJP
x 0HNDQLNDOGXFWLQJ  NJP
x $WDSJHQWHQJ NJP
%HEDQ+LGXS 61,WDEHO
x 5XDQJDODWODE  NJP
x .RULGRU NJP












3HUHQFDQDDQ EDORN GLODNXNDQ GDODP GXD WDKDS GLPDQD WDKDS
SHUWDPDEDORNSUDFHWDNGLEXDWGHQJDQ VLVWHP IDEULNDVL\DQJNHPXGLDQ
SDGD WDKDS NHGXD GLODNXNDQ SHQ\DPEXQJDQ GHQJDQ PHQJJXQDNDQ
VDPEXQJDQ EDVDK 3DGD WDKDS NHGXD EDORN GLSDVDQJ GHQJDQ
SHQJDQJNDWDQ NH VLWH ODOX GLODNXNDQ RYHUWRSSLQJ FRU LQ VLWH VHWHODK
VHEHOXPQ\D GLSDVDQJ WHUOHELK GDKXOX SHODW SUDFHWDN 'HQJDQ V\VWHP
WHUVHEXWPDND DNDQPHPEHQWXN VXDWX VWUXNWXU \DQJPRQROLW 'LPHQVL
EDORN \DQJ GLV\DUDWNDQ SDGD 61,  SDVDO  \DQJ
WHUWHUD SDGD WDEHO D 1LODL SDGD WDEHO WHUVHEXW EHUODNX DSDELOD
























'LPHQVL EDORN LQGXN GLUHQFDQDNDQ VHEDJDL EDORN GHQJDQ GXD
WXPSXDQVHGHUKDQDGHQJDQPXWXEHWRQ 03DGDQPXWXEDMD03D
VHKLQJJDGLJXQDNDQ















[ FP FP§GLJXQDNDQE  FP
ϲϰ
0DND GLUHQFDQDNDQ GLPHQVL EDORN LQGXN PHPDQMDQJ GHQJDQ
GLPHQVL















[ FP FP§GLJXQDNDQE  FP



















%      
%      
%      
%      
%      
 'LPHQVL%DORN $QDN



























[ FP FP§GLJXQDNDQE FP



















%$      
%$      
%$      
%$      
 3HUHQFDQDDQ7HEDO3HODW
 3HUHQFDQDDQ7HEDO3HODW






x 3HODWWLSH6  [ FP
x 3HODWWLSH6 [ FP
x 3HODWWLSH6  [ FP
x 3HODWWLSH6  [ FP
ϲϲ
x 3HODWWLSH6  [ FP




x 7HEDOSHODWUHQFDQD  FP
'DODP SHUHQFDQDDQ LQL SHODW EHUXSD SHODW SUDFHWDN \DQJ
NHPXGLDQ SDGD VDDW SHPDVDQJDQ HOHPHQ SUDFHWDN WHUVHEXW GLODQMXWNDQ
SHNHUMDDQ RYHUWRSSLQJ 'DODP WXJDV DNKLU LQL SHODW WLSH 6 GHQJDQ
GLPHQVL WHUEHVDU \DLWX  [  FP GLJXQDNDQ VHEDJDL FRQWRK
SHUKLWXQJDQGLPHQVLWHEDOSHODWGHQJDQVHKLQJJDQLODL/QGDQ6Q\DLWX






൰ ൌ ͸͹Ͳ ܿ݉











ൌ ʹǡͳ ߚ ൐ ʹǡ݉ܽ݇ܽ ݐ݁ݎ݃݋݈݋݊݃ ݌݈݁ܽݐ ͳ ܽݎ݄ܽ
ϱϬ ͬ ϳϬ
ϱϬ ͬ ϳϬ















3HUHQFDQDDQ GLPHQVL NRORP \DQJ WLQMDX DGDODK NRORP \DQJ
PHQJDODPL SHPEHEDQDQ WHUEHVDU 'DWDGDWD \DQJ GLSHUOXNDQ GDODP
PHQHQWXNDQGLPHQVL NRORPDGDODKVHEDJDLEHULNXW
x 7HEDOSHODW   FP PP
x -XPODKODQWDL   ODQWDL








x 3HODW  [ [[ NJP [
 NJ
x %DORN,QGXN0HP   [ [ [NJP [
  NJ
x %DORN,QGXN0HO  [[ [NJP [
  NJ
x %DORN$QDN0HO  [[[NJP [
 NJ
x 3ODIRQG SHDQJJDQWXQJ [ [NJP [
  NJ
x 0HNDQLNDOGXFWLQJ  [ [ NJP [
  NJ
x .HUDPLN  [[ NJP [
 NJ
x 6SHVL  [[NJP [
  NJ




x 3HODW  [ [ NJP [  NJ









0HQXUXW 61,  3DVDO  XQWXN NRPSRQHQ
VWUXNWXU \DQJ WHUNHQD EHEDQ DNVLDO GDQ EHEDQ DNVLDO GHQJDQ OHQWXU
IDNWRU UHGXNVL \DQJ GLJXQDNDQ DGDODK ɮ    6HWHODK LWX GDSDW
GLSHUNLUDNDQOXDVGLPHQVLNRORPDGDODKVHEDJDLEHULNXW




3HUPRGHODQ VWUXNWXU WDQJJD LQL PHQJJXQDNDQ SURJUDP 6$3
$GDSXQGDWDGDWD\DQJGLLQSXWDGDODKVHEDJDLEHULNXW





































3DQMDQJ 0LULQJ $QDN 7DQJJD
%& FP
$% FP
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GHQJDQ SHULQFLDQ WHEDO SHODW SUDFHWDN  FP GDQ SHODW FRU VHWHPSDW
RYHUWRSSLQJ  FP 3HUDWXUDQ \DQJ GLJXQDNDQ XQWXN SHQHQWXDQ EHVDU
ϳϰ
EHEDQ \DQJ EHNHUMD SDGD VWUXNWXU SHODW DGDODK 61,  SDVDO
'HVDLQ3HODWGLUHQFDQDNDQSDGDEHEHUDSDNHDGDDQ\DLWX
 6HEHOXP.RPSRVLW
.HDGDDQ LQL WHUMDGL SDGD VDDW DZDO SHQJHFRUDQ WRSSLQJ \DLWX




.HDGDDQ LQL WHUMDGL DSDELOD WRSSLQJ GDQ HOHPHQ SUDFHWDN SHODW
WHODK EHNHUMD EHUVDPDVDPD GDODPPHPLNXO EHEDQ3HUOHWDNDQ
SHODW GLDQJJDS VHEDJDL SHUOHWDNDQ WHUMHSLW HODVWLV 3DGD
GDVDUQ\DSHUPRGHODQSHODW WHUXWDPDSHUOHWDNDQEDLNSDGDVDDW
VHEHOXP NRPSRVLW GDQ VHWHODK NRPSRVLW DGDODK XQWXN
SHUKLWXQJDQ WXODQJDQ SHODW 3DGD VDDW VHEHOXP NRPSRVLW \DLWX
NRQGLVL NHWLND SHPDVDQJDQ DZDO SHODW SHODW GLDVXPVLNDQ
WHUWXPSX SDGD GXD WXPSXDQ 6HGDQJNDQ SDGD VDDW VHWHODK
NRPSRVLW SHUOHWDNDQ SHODW GLDVXPVLNDQ VHEDJDL SHUOHWDNNDQ
WHUMHSLW HODVWLV  3HQXODQJDQ DNKLU QDQWLQ\D PHUXSDNDQ
SHQJJDEXQJDQSDGDGXDNHDGDDQGLDWDV6HODLQ WXODQJDQXQWXN
PHQDKDQ EHEDQ JUDYLWDVL SHUOX MXJD GLSHUKLWXQJNDQ WXODQJDQ
DQJNDW\DQJVHVXDLSDGDSHPDVDQJDQSHODWSUDFHWDN
 'DWD3HUHQFDQDDQ
'DWD SHUHQFDQDDQ \DQJ GLJXQDNDQ XQWXN SHUHQFDQDDQ SHODW
VHVXDLGHQJDQSUHOLPLQDU\GHVDLQDGDODK͗
x 'LPHQVL3HODW NRPSRVLW  FP[FP
x 7HEDO3HODW3UDFHWDN  PP
x 7HEDORYHUWRSSLQJ  PP
x 7HEDOGHFNLQJ  PP
x 'LDPHWHUWXODQJDQ  PP















%HUDWSUHFDVW  [  NJP
%HUDWWRSSLQJ  [  NJP 
'/   NJP
%HEDQ+LGXS//
%HEDQ3HNHUMD //   NJP
x 6HVXGDK.RPSRVLW
.HDGDDQ LQL WHUMDGL DSDELOD WRSSLQJ GDQ HOHPHQ SUDFHWDN SHODW
WHODKEHNHUMDEHUVDPDVDPD GDODPPHPLNXOEHEDQ
%HEDQ0DWL'/
%HUDWVHQGLUL   [   NJP
3HQJJDQWXQJ3ODIRQG     NJP
.HUDPLN     NJP
'XFWLQJPHNDQLNDO     NJP
6SHVL     NJP 
'/   NJP
%HEDQ+LGXS//
ϳϲ
%HEDQ.HUMD    NJP
%HEDQ3DUWLVL     NJP 
//   NJP
 .RPELQDVL3HPEHEDQDQ3HODW/DQWDL




x .HDGDDQVHEHOXPNRPSRVLW DGDEHEDQ SHNHUMD
4X    NJP
x .HDGDDQ VHEHOXPNRPSRVLWWRSSLQJWHODKWHUSDVDQJ
4X    NJP
0DNDGLDPELO\DQJSDOLQJNULWLV NJP
x .HDGDDQVHWHODKNRPSRVLW
4X C  NJP
 3HUKLWXQJDQ7XODQJDQ3HODW$UDK
3HUKLWXQJDQ SHQXODQJDQ SHODW DNDQ GLUHQFDQDNDQ GDODP WLJD
WDKDS \DLWX WDKDS SHUWDPD SHQXODQJDQ VHEHOXP NRPSRVLW SHQXODQJDQ
VDDW SHQJDQJNDWDQ GDQ SHQXODQJDQ VHVXGDK NRPSRVLW /DOX GLSLOLK
WXODQJDQ \DQJ OD\DN XQWXN GLJXQDNDQ \DLWX GHQJDQ FDUD
PHPSHUKLWXQJNDQ WXODQJDQ \DQJ SDOLQJ NULWLV GLDQWDUD NHWLJD NHDGDDQ






'[ ± ±   PP
'\ ± ±  PP
x .RQGLVLVHEHOXPNRPSRVLW
'[ ± ±   PP
'\ ± ±  PP
x 8QWXNPXWXEHWRQI¶F  03DEHGDVDUNDQ61,SDVDO
KDUJDGDULȕDGDODKVHEDJDLEHULNXW
ȕ ± ݂ƍܿí
ȕ ± í 
'HQJDQGHPLNLDQPDNDEDWDVDQKDUJDWXODQJDQGHQJDQ


















൰ ൌ ͵ʹͲ ܿ݉











ൌ ͳǡͶͺ ߚ ൏ ʹǡ݉ܽ݇ܽ ݐ݁ݎ݃݋݈݋݊݃ ݌݈݁ܽݐ ʹ ܽݎ݄ܽ
%HUGDVDUNDQ61,± *DPEDU5





ൌ ͳ͵ǡͺͺ ൑ ͷͲ݉݉
0DNDGLJXQDNDQSDQMDQJODQGDVDQPP




SHODW PHQJJXQDNDQ 3HUDWXUDQ %HWRQ %HUWXODQJ ,QGRQHVLD  3%%,
SDVDOWDEHO
ߩ௕ ൌ























0HQHQWXNDQ PRPHQ 0X \DQJ EHNHUMD SDGD SHODW  DUDK
GHQJDQPHQJJXQDNDQ SDGDDUDK;DUDKSDQMDQJ SHODWGDQSDGD DUDK<
DUDK SHQGHN SHODW VHVXDL 3%%,  %HEDQ \DQJ GLJXQDNDQ SDGD
NRQGLVLLQLDGDODKEHEDQSHODWVHEHOXPNRPSRVLWT NJP
'LNDUHQDNDQSHODW\DQJGLUHQFDQDNDQWHUMHSLWSHQXKROHKEDORNSDGD




ܯ݈ݔ ൌ ൅ͲǡͲͲͳǤ ݍ Ǥ ܮݔ; Ǥ ܺ
ൌ ൅ͲǡͲͲͳǤ ͸ͻͶǡͶ Ǥ ʹǡͷ; Ǥ ʹͺ ൌ ͳʹͳǡͷʹ ݇݃݉
ܯ݈ݕ ൌ ൅ͲǡͲͲͳǤ ݍ Ǥ ܮݔଶǤ ܺ
ൌ ൅ͲǡͲͲͳǤ ͸ͻͶǡͶ Ǥ ʹǡͷ; Ǥ ʹͲ ൌ ͺ͸ǡͺ ݇݃݉
ܯݐݔ ൌ ൅ͲǡͲͲͳǤ ݍ Ǥ ܮݔଶǤ ܺ
ൌ ൅ͲǡͲͲͳǤ ͸ͻͶǡͶ Ǥ ʹǡͷ; Ǥ ͸Ͷ ൌ ʹ͹͹ǡ͹͸ ݇݃݉
ܯݐݕ ൌ ൅ͲǡͲͲͳǤ ݍ Ǥ ܮݔ; Ǥ ܺ
ൌ ൅ͲǡͲͲͳǤ ͸ͻͶǡͶ Ǥ ʹǡͷ; Ǥ ͷ͸ ൌ ʹͶ͵ǡͲͶ݇݃݉
x 3HQXODQJDQ$UDK;
 
6\DUDWߩ ൏ ߩ ൏ ߩ݉ܽݔ
!  7LGDN0HPHQXKL
























0DNDߩ GLSHUEHVDUߩ ൌ ͲǡͲͲ͵Ͳ ݔ ͳǡ͵ ൌ ͲǡͲͲ͵ͻ
ܣݏ ൌ ߩǤ ܾǤ ݀
ൌ ͲǡͲͲ͵ͻ ݔ ͳͲͲͲ ݔ ͷͷ
ൌ ʹͳͶǡ͸ͷ ݉݉ଶ
x 'LFREDWXODQJDQ ׎

























ͳͲͲͲݔͷͷ   PP
$VSDNDL PP !$VPLQ 0HPHQXKL











6\DUDWߩ ൏ ߩ ൏ ߩ݉ܽݔ
! 7LGDN0HPHQXKL
6HVXDL 61,  SDVDO   VHEDJDL DOWHUQDWLYH
XQWXNNRPSRQHQVWUXNWXUEHVDUGDQPDVLIOXDVWXODQJDQ\DQJGLSHUOXNDQ
SDOLQJVHGLNLWKDUXVVHSHUWLJDOHELKEHVDUGDUL\DQJGLSHUOXNDQ
0DNDߩ GLSHUEHVDUߩ ൌ ͲǡͲͲʹ͸ݔ ͳǡ͵ ൌ ͲǡͲͲ͵Ͷ
ܣݏ ൌ ߩǤ ܾǤ ݀
ൌ ͲǡͲͲ͵Ͷ ݔ ͳͲͲͲ ݔ ͷͷ
ൌ ͳͺ͹ǡ͵Ͷ ݉݉ଶ
x 'LFREDWXODQJDQ ׎







































ͳͲͲͲݔͷͷ   PP
$VSDNDL PP !$VPLQ 0HPHQXKL
-DGLGLSDNDL7XODQJDQ OHQWXU '  ± 
 3HQXODQJDQ6HEHOXP.RPSRVLW$NLEDW3HQJDQJNDWDQ
'DODP SHPDVDQJDQ SHODW SUDFHWDN SHUOX GLLQJDW EDKZD SHODW
DNDQPHQJDODPLSHQJDQJNDWDQHOHPHQHUHFWLRQ%HVDUQ\DPRPHQGDQ
SHQJDWXUDQ MDUDN WXODQJDQ DQJNDW VHVXDL GHQJDQ EXNX ³3&, 'HVLJQ







3DGDSHODWWLSH6 îFP/[ FP/\  FP
'LWHQWXNDQD PGDQE  P
ϴϯ
'HQJDQZ î  NJP
0DND
0[ îîî  NJP




6\DUDWߩ ൏ ߩ ൏ ߩ݉ܽݔ
!7LGDN0HPHQXKL
6HVXDL 61,  SDVDO   VHEDJDL DOWHUQDWLYH
XQWXNNRPSRQHQVWUXNWXUEHVDUGDQPDVLIOXDVWXODQJDQ\DQJGLSHUOXNDQ
SDOLQJVHGLNLWKDUXVVHSHUWLJDOHELKEHVDUGDUL\DQJGLSHUOXNDQ
0DNDߩ GLSHUEHVDUߩ ൌ ͲǡͲͲͲͷʹ͸͹ ݔ ͳǡ͵ ൌ ͲǡͲͲͲͳͷ͹
ܣݏ ൌ ߩǤ ܾǤ ݀
ൌ ͲǡͲͲͲͳͷ͹ ݔ ͳͲͲͲ ݔ ͷͷ
ൌ ͺǡ͸ͳʹͻ ݉݉ଶ
x 'LFREDWXODQJDQ ׎














































ͳͲͲͲݔͷͷ   PP
$VSDNDL PP !$VPLQ 0HPHQXKL




6\DUDWߩ ൏ ߩ ൏ ߩ݉ܽݔ
!7LGDN0HPHQXKL
6HVXDL 61,  SDVDO   VHEDJDL DOWHUQDWLYH
XQWXNNRPSRQHQVWUXNWXUEHVDUGDQPDVLIOXDVWXODQJDQ\DQJGLSHUOXNDQ
SDOLQJVHGLNLWKDUXVVHSHUWLJDOHELKEHVDUGDUL\DQJGLSHUOXNDQ






















ܣݏ ൌ ߩǤ ܾǤ ݀
ൌ ͲǡͲͲͲͶͳͺ ݔ ͳͲͲͲ ݔ ͷͷ
ൌ ʹʹǡͻͻͺ ݉݉ଶ
x 'LFREDWXODQJDQ ׎

























ͳͲͲͲ ݔ Ͷͷ  PP
$VSDNDL PP !$VPLQ 0HPHQXKL
-DGLGLSDNDL7XODQJDQ OHQWXU '  ± 
 3HQXODQJDQ6HVXGDK.RPSRVLW
0HQHQWXNDQPRPHQ 0X \DQJ EHNHUMD SDGD SHODW  DUDK GHQJDQ
PHQJJXQDNDQ SDGDDUDK;DUDKSDQMDQJ SHODWGDQSDGD DUDK<DUDK
ϴϲ
SHQGHN SHODW VHVXDL 3%%, %HEDQ \DQJ GLJXQDNDQ SDGD NRQGLVL
LQLDGDODKEHEDQSHODWVHEHOXPNRPSRVLWT  NJP
'LNDUHQDNDQSHODW\DQJGLUHQFDQDNDQWHUMHSLWSHQXKROHKEDORNSDGD




ܯ݈ݔ ൌ ൅ͲǡͲͲͳǤ ݍ Ǥ ܮݔ; Ǥ ܺ
ൌ ൅ͲǡͲͲͳǤ ͳͲͳͲ Ǥ ʹǡͷ; Ǥ ʹͺ ൌ ͳ͹͸ǡ͹ͷ ݇݃݉
ܯ݈ݕ ൌ ൅ͲǡͲͲͳǤ ݍ Ǥ ܮݔଶǤ ܺ
ൌ ൅ͲǡͲͲͳǤ ͳͲͳͲ Ǥ ʹǡͷ; Ǥ ʹͲ ൌ ͳʹ͸ǡʹͷ ݇݃݉
ܯݐݔ ൌ ൅ͲǡͲͲͳǤ ݍ Ǥ ܮݔଶǤ ܺ
ൌ ൅ͲǡͲͲͳǤ ͳͲͳͲ Ǥ ʹǡͷ; Ǥ ͸Ͷ ൌ ͶͲͶ ݇݃݉
ܯݐݕ ൌ ൅ͲǡͲͲͳǤ ݍ Ǥ ܮݔ; Ǥ ܺ
ൌ ൅ͲǡͲͲͳǤ ͳͲͳͲ Ǥ ʹǡͷ; Ǥ ͷ͸ ൌ ͵ͷ͵ǡͷ ݇݃݉
x 3HQXODQJDQ$UDK;
 
6\DUDWߩ ൏ ߩ ൏ ߩ݉ܽݔ
!7LGDN0HPHQXKL
6HVXDL 61,  SDVDO   VHEDJDL DOWHUQDWLYH
XQWXNNRPSRQHQVWUXNWXUEHVDUGDQPDVLIOXDVWXODQJDQ\DQJGLSHUOXNDQ
SDOLQJVHGLNLWKDUXVVHSHUWLJDOHELKEHVDUGDUL\DQJGLSHUOXNDQ
0DNDߩ GLSHUEHVDUߩ ൌ ͲǡͲͲͳͳݔ ͳǡ͵ ൌ ͲǡͲͲͳͷ
ܣݏ ൌ ߩǤ ܾǤ ݀


































ൌ ͳ͸͸ǡ͸͹ ݉݉ ൎ ͳͷͲ݉݉
6\DUDWVSDVLPDNVLPXPDQWDUWXODQJDQ 61,SDVDO
 GDQ 61,  SDVDO   GLDPELO \DQJ WHUNHFLO
GLDQWDUD
6PDNV Kൌ ʹሺͳ͵Ͳሻ ൌ ʹ͸Ͳ ݉݉

















ͳͲͲͲ ݔ ͳͲͷ   PP
$VSDNDL PP !$VPLQ 0HPHQXKL




6\DUDWߩ ൏ ߩ ൏ ߩ݉ܽݔ
!7LGDN0HPHQXKL
6HVXDL 61,  SDVDO   VHEDJDL DOWHUQDWLYH
XQWXNNRPSRQHQVWUXNWXUEHVDUGDQPDVLIOXDVWXODQJDQ\DQJGLSHUOXNDQ
SDOLQJVHGLNLWKDUXVVHSHUWLJDOHELKEHVDUGDUL\DQJGLSHUOXNDQ
0DNDߩ GLSHUEHVDUߩ ൌ ͲǡͲͲͳݔ ͳǡ͵ ൌ ͲǡͲͲͳ͵
ܣݏ ൌ ߩǤ ܾǤ ݀
ൌ ͲǡͲͲͳ͵ ݔ ͳͲͲͲ ݔ ͳͲͷ
ൌ ͳͶͳǡʹͶ ݉݉ଶ
x 'LFREDWXODQJDQ ׎

































 GDQ 61,  SDVDO   GLDPELO \DQJ WHUNHFLO
GLDQWDUD
6PDNV Kൌ ʹሺͳ͵Ͳሻ ൌ ʹ͸Ͳ ݉݉

















ͳͲͲͲ ݔ ͳͲͷ   PP
$VSDNDL PP !$VPLQ 0HPHQXKL
-DGLGLSDNDL7XODQJDQ OHQWXU ׎ ± 
 3HUKLWXQJDQ7XODQJDQ3HODW $UDK
3HUKLWXQJDQ SHQXODQJDQ SHODW DNDQ GLUHQFDQDNDQ GDODP WLJD
WDKDS \DLWX WDKDS SHUWDPD SHQXODQJDQ VHEHOXP NRPSRVLW SHQXODQJDQ
VDDW SHQJDQJNDWDQ GDQ SHQXODQJDQ VHVXGDK NRPSRVLW /DOX GLSLOLK
WXODQJDQ \DQJ OD\DN XQWXN GLJXQDNDQ \DLWX GHQJDQ FDUD
PHPSHUKLWXQJNDQ WXODQJDQ \DQJ SDOLQJ NULWLV GLDQWDUD NHWLJD NHDGDDQ






'[ ± ±   PP
'\ ± ±  PP
x .RQGLVLVHEHOXPNRPSRVLW
'[ ± ±   PP
'\ ± ±  PP
x 8QWXNPXWXEHWRQI¶F  03DEHGDVDUNDQ61,SDVDO
KDUJDGDULȕDGDODKVHEDJDLEHULNXW
ȕ ± ݂ƍܿí
ȕ ± í 
'HQJDQGHPLNLDQPDNDEDWDVDQKDUJDWXODQJDQGHQJDQ











൰ ൌ ͸ͺͲ ܿ݉






















3DGD SHQXODQJDQ SHODW VDWX DUDK KDQ\D WHUGDSDW VDWX WXODQJDQ
XWDPD\DLWX VHDUDKPHOLQWDQJSHODW6HGDQJNDQ WXODQJDQ\DQJ WHUGDSDW
SDGD DUDK PHPDQMDQJ SHODW PHUXSDNDQ WXODQJDQ SHPEDJL \DQJ
EHUIXQJVLXQWXNPHQDKDQVXVXWGDQVXKX
ߩ௕ ൌ





























3HQXODQJDQ XWDPD SHODW SDGD WXPSXDQ VDPD GHQJDQ SDGD
ODSDQJDQ WHWDSL OHWDN WXODQJDQ WDULNQ\DEHUEHGD3DGDGDHUDK WXPSXDQ
WXODQJDQ WDULNEHUDGDGL DWDV VHGDQJNDQSDGDGDHUDK ODSDQJDQ WXODQJDQ
WDULNQ\D EHUDGD GL EDZDK 7XODQJDQ ODSDQJDQ GDQ WXODQJDQ WXPSXDQ
EDLN WXODQJDQ XWDPD PDXSXP WXODQJDQ SHPEDJL GLUHQFDQDNDQ
PHQJJXQDNDQ'PP
 3HQXODQJDQ6HEHOXP.RPSRVLW
0HQHQWXNDQ PRPHQ 0X \DQJ EHNHUMD SDGD SHODW GHQJDQ
PHQJJXQDNDQ 61,  SDVDO  3DGD SHQXODQJDQ OHQWXU
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 
6\DUDWߩ ൏ ߩ ൏ ߩ݉ܽݔ
  0HPHQXKL
ܣݏ ൌ ߩǤ ܾǤ ݀
























$VWXODQJDQ Ͳǡʹͷ ߨ ]ଶ ൌ ͹ͺǡͷͶPP
-XPODKWXODQJDQ EXDK
$VSDNDL  EXDK[ PP
x .RQWURONHEXWXKDQWXODQJDQ
$VSDNDL!$VSHUOX




















ͳͲͲͲݔͷͷ   PP
$VSDNDL PP !$VPLQ 0HPHQXKL
-DGLGLSDNDL7XODQJDQ OHQWXU '  ± 
x 3HQXODQJDQ$UDK<
3HQXODQJDQDUDK<PHUXSDNDQWXODQJDQVXVXW0HQXUXW61,






6PDNV  [K PP P P
ϵϰ
6PDNV   PP


















 PP ! PP PHPHQXKL
-DGL'LSDNDLWXODQJDQVXVXW׎
 3HQXODQJDQ6HEHOXP.RPSRVLW$NLEDW3HQJDQJNDWDQ
'DODP SHPDVDQJDQ SHODW SUDFHWDN SHUOX GLLQJDW EDKZD SHODW
DNDQPHQJDODPLSHQJDQJNDWDQHOHPHQHUHFWLRQ%HVDUQ\DPRPHQGDQ
SHQJDWXUDQ MDUDN WXODQJDQ DQJNDW VHVXDL GHQJDQ EXNX ³3&, 'HVLJQ








3DGDSHODWWLSH6 îFP/[ FP/\  FP
'LWHQWXNDQD PGDQE  P
'HQJDQZ î  NJP
0DND
0[ îîî  NJP

























6\DUDWߩ ൏ ߩ ൏ ߩ݉ܽݔ
!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6HVXDL 61,  SDVDO   VHEDJDL DOWHUQDWLYH
XQWXNNRPSRQHQVWUXNWXUEHVDUGDQPDVLIOXDVWXODQJDQ\DQJGLSHUOXNDQ
SDOLQJVHGLNLWKDUXVVHSHUWLJDOHELKEHVDUGDUL\DQJGLSHUOXNDQ
0DNDߩ GLSHUEHVDUߩ ൌ ͲǡͲͲͲͷʹ͸͹ ݔ ͳǡ͵ ൌ ͲǡͲͲͲͳͷ͹
ܣݏ ൌ ߩǤ ܾǤ ݀
ൌ ͲǡͲͲͲͳͷ͹ ݔ ͳͲͲͲ ݔ ͷͷ
ൌ ͺǡ͸ͳʹͻ ݉݉ଶ
x 'LFREDWXODQJDQ ׎
$VWXODQJDQ Ͳǡʹͷ ߨ ]ଶ ൌ ͹ͺǡͷͶ
-XPODKWXODQJDQ  EXDK
$VSDNDL  EXDK[  PP
x .RQWURONHEXWXKDQWXODQJDQ
$VSDNDL!$VSHUOX
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6HVXDL 61,  SDVDO   VHEDJDL DOWHUQDWLYH
XQWXNNRPSRQHQVWUXNWXUEHVDUGDQPDVLIOXDVWXODQJDQ\DQJGLSHUOXNDQ
SDOLQJVHGLNLWKDUXVVHSHUWLJDOHELKEHVDUGDUL\DQJGLSHUOXNDQ
0DNDߩ GLSHUEHVDUߩ ൌ ͲǡͲͲͲ͵ʹͳ͹ݔ ͳǡ͵ ൌ ͲǡͲͲͲͶͳͺ
ܣݏ ൌ ߩǤ ܾǤ ݀
ൌ ͲǡͲͲͲͶͳͺ ݔ ͳͲͲͲ ݔ ͷͷ
ൌ ʹʹǡͻͻͺ ݉݉ଶ
x 'LFREDWXODQJDQ ׎
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-XPODKWXODQJDQ  EXDK
$VSDNDL  EXDK[  PP
x .RQWURONHEXWXKDQWXODQJDQ
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ͳͲͲͲ ݔ Ͷͷ  PP
$VSDNDL PP !$VPLQ 0HPHQXKL
-DGLGLSDNDL7XODQJDQ OHQWXU '  ± 
 3HQXODQJDQ6HVXGDK.RPSRVLW
0HQHQWXNDQ PRPHQ 0X \DQJ EHNHUMD SDGD SHODW GHQJDQ
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 VHEDJDL DOWHUQDWLYH
XQWXNNRPSRQHQVWUXNWXUEHVDUGDQPDVLIOXDVWXODQJDQ\DQJGLSHUOXNDQ
SDOLQJVHGLNLWKDUXVVHSHUWLJDOHELKEHVDUGDUL\DQJGLSHUOXNDQ
0DNDߩ GLSHUEHVDUߩ ൌ ͲǡͲͲʹͺ͹ݔ ͳǡ͵ ൌ ͲǡͲͲ͵͹
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-DGLGLSDNDL7XODQJDQ OHQWXU ׎ ± 
x 3HQXODQJDQ$UDK<
3HQXODQJDQDUDK<PHUXSDNDQWXODQJDQVXVXW0HQXUXW61,
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͵ͻʹǡ͸ͻ PP! PP PHPHQXKL
-DGL'LSDNDLWXODQJDQVXVXW׎
 .RQWURO7HJDQJDQ$NLEDW3HQJDQJNDWDQ
3HQJDQJNDWDQ SHODW SUDFHWDN GLODNXNDQ GHQJDQ  WLWLN DQJNDW
SDGD VDDW XPXU  KDUL VHKLQJJD DVXPVL XVLD EHWRQPHQXUXW 3HUDWXUDQ
%HWRQ%HUWXODQJ,QGRQHVLDDGDODK
)FLKDUL [0SD 0SD
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6HVXDL 3&, 'HVLJQ +DQGERRN WK 3UHFDVW DQG 3UHVWUHVVHG
&RQFUHWH
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GDSDW GLSDVWLNDQ PDPSX GLSLNXO ROHK VHOXUXK SHQDPSDQJ EDLN ROHK
HOHPHQ SUDFHWDN PDXSXQ ROHK WRSSLQJ FRU GLWHPSDW 8QWXN PHQJLNDW
HOHPHQSUDFHWDNGDQHOHPHQFRUGLWHPSDWPDNDGLSDNDLWXODQJDQVWXG
6WXG LQL EHUIXQJVL VHEDJDL VHQJNDQJ SHQJLNDW DQWDU HOHPHQ
VHKLQJJD PDPSX PHQWUDQVIHU JD\DJD\D GDODP \DQJ EHNHUMD SDGD
SHQDPSDQJ WHNDQ PHQMDGL JD\D JHVHU KRULVRQWDO \DQJ EHNHUMD SDGD
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6HVXDL GHQJDQ 61,  3DVDO  %LOD GLSDVDQJ
VHQJNDQJSHQJLNDWPLQLPXPVHVXDLGHQJDQGDQELGDQJNRQWDNQ\D
EHUVLK GDQ EHEDV GDUL VHUSLKDQ WDSL WLGDN GLNDVDUNDQPDND NXDW JHVHU
9QKWLGDNEROHKGLDPELOOHELKGDULEYGGDODP1HZWRQ3DVDO
EHUEXQ\L EDKZD ELODSHQJLNDW VHQJNDQJ GLSDVDQJ XQWXN PHQ\DOXUNDQ
JHVHU KRULVRQWDO OXDV SHQJLNDW VHQJNDQJ WLGDN EROHK NXUDQJ OXDV
GDULSDGD OXDV \DQJ GLSHUOXNDQ ROHK  GDQ VSDVL SHQJLNDW WLGDN
EROHKPHOHELKLHPSDWNDOLGLPHQVL WHUNHFLOHOHPHQ\DQJGLWXPSXDWDX
PHOHELKLPP













Ͳǡ͵ͷ ݔ ͳͲͲͲ ݔͳͷͲݏ
ʹͶͲ
ϭϬϲ
ൌ ʹʹͻ ݉݉; PP 0HPHQXKL




 %HUDW3HODW3UDFHWDN  [[  ݇݃Ȁ݉;
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4G ݇݃Ȁ݉;
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6HVXDL 3&, +DQGERRN WK (GLWLRQ 3UHFDVW DQG 3UHVWUHVVHG
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-DGLGLSDNDLWXODQJDQDQJNDW׎ ͳͲ ݉݉














'DUL SHUKLWXQJDQ WHUVHEXW PDND WXODQJDQ DQJNDW DQJNXU
GLSDVDQJVHGDODPPPGDULSHUPXNDDQEDORNDQDNSUDFHWDN
*DPEDU 3HQJDQJNXUDQ7XODQJDQ$QJNDW3HODW3UDFHWDN
0HQXUXW3&, SUHFDVW DQGSUHVWUHVVHG FRQFUHWH WK ILJXUH 
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3DQMDQJ SHQ\DOXUDQ KDUXV GLVHGLDNDQ FXNXS XQWXN WXODQJDQ
SHODW VHEHOXP GDQ VHVXGDK NRPSRVLW 3DQMDQJ SHQ\DOXUDQ GLGDVDUNDQ
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3HPDVDQJDQ SHODW SUDFHWDN GLODNXNDQ GHQJDQ  WXPSXDQ SDGD
VDDWXPXUKDUL
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4G  [[ ݇݃Ȁ݉
3X  [NJ NJ
:  [D[W
 [[  FP




ܯǤ ݈ܽ݌ ൌ ൬
ͳ
ͳͲ




ݔ ʹ͹͸ǡͷ ݔ ͳǡ͸;൰ ൅ ሺͲǡʹͷ ݔ ͵ʹͲ ݔ ͳǡ͸ሻ ൌ ͳͻͺǡͺ ݇݃݉
)DNWRU.HMXW 
ܯǤ ݈ܽ݌ ൌ ͳͻͺǡͺ ݔ ͳǡͷ ൌ ʹͻͺǡʹ ݇݃݉ ൌ ʹͻͺͳ͸ǡͺ͵ ݇݃ܿ݉
ܯǤ ݐݑ݉݌ ൌ ൬
ͳ
ͺ




ݔ ʹ͹͸ǡͷ ݔ ͳǡ͸;൰ ൌ ͺͺǡͶ͹ ݇݃݉
)DNWRU.HMXW 
















ൌ ͳͲǡ͵͹ ݇݃Ȁܿ݉; ൏ ݂ݎ ൌ ʹͺ݇݃Ȁܿ݉;
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Ϭ͘ϱ E Ϭ͘ϱ E
ϭϭϯ
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ൌ ͸ǡ͵ͺ ݇݃Ȁܿ݉; ൏ ݂ݎ ൌ ʹͺ݇݃Ȁܿ݉;
PHPHQXKL
 .RQWURO/HQGXWDQ





GLSLOLK SHQXODQJDQ \DQJ SDOLQJ EDQ\DN GDUL NHWLJD NHDGDDQ GLDWDV
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'DODP SHUHQFDQDDQ LQL WDQJJD GLDVXPVLNDQ VHEDJDL IUDPH 
GLPHQVL \DQJ NHPXGLDQ GLDQDOLVD XQWXN PHQHQWXNDQ JD\D ± JD\D
GDODPQ\DGHQJDQSHUHQFDQDDQVWUXNWXUVWDWLVWDNWHQWX3HUOHWDNDQGDSDW
GLDVXPVLNDQVHEDJDLVHQGL± VHQGLVHQGL± MHSLWVHQGL± URO
7DQJJD *HGXQJ 'RNWHU *LJL LQL DNDQ GLPRGHONDQ VHEDJDL
IUDPHVWDWLV WDN WHQWXSHQ\HOHVHDLQGHQJDQFDUDFURVVGHQJDQNRQGLVL
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3HUHQFDQDDQ 6DPEXQJDQ GLJXQDNDQ XQWXN PHQJKXEXQJNDQ
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6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3DGDSDVDO-GLUHNRPHQGDVLNDQSDGDMDUDNGE
͵ܾ݀ ൏ ݏ ൏ ͳʹ ݐ݌ ܽݐܽݑ ͳͷͲ ݉݉
͵ ݔ ʹͲ ൏ ݏ ൏ ͳʹ ݔ ͳͲ ܽݐܽݑ ͳͷͲ ݉݉
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3HQJHODVDQGLODNXNDQ VHSDQMDQJNHGXD VLVL GDUL SODW VDPEXQJ
GHQJDQ W  PPPHQJDFXVDUDQ%ORGJHWW  WLQJJL ODV
GLUHQFDQDNDQWHEDOSHODWVDPEXQJGLDPELOWLQJJLODV 
PP 1LODL WHUVHEXW WHODK PHOHELKL GDUL WLQJJL ODV PLQLPXP
\DQJGLSHUV\DUDWNDQ61,WDEHO-
6HVXDL 61,  SDVDO - NXDW ODV GHVDLQ SHU PP
SDQMDQJDGDODK
׎ܴ௡ ൌ ܨ௡௪ Ǥ ܣ௪௘
3DQMDQJODV/ PP
0XWXNDZDWODV(;;
ܨா௑௑ ൌ Ͷ͵Ͳ ܯܲܽ
ܨ௡௪ ൌ Ͳǡ͸ ܨா௑௑ ൌ ʹͷͺ ܯܲܽ
ܣ௪௘ ൌ ݐ ݔ ܮ ൌ ͺ݉݉ ݔ ͵ʹͲ݉݉ ൌ ʹͷ͸Ͳ ݉݉;
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 WDEHO -0 GDQ - 'LUHQFDQDNDQ
EDXW$GHQJDQ XNXUDQ0%HULNXW GDWD SHUHQFDQDDQ VDPEXQJDQ
EDXW
GE  PP 7S  PP
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x 3HUKLWXQJDQMDUDNEDXW
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3DGDSDVDO-GLUHNRPHQGDVLNDQSDGDMDUDNGE
͵ܾ݀ ൏ ݏ ൏ ͳʹ ݐ݌ ܽݐܽݑ ͳͷͲ ݉݉
͵ ݔ ʹͲ ൏ ݏ ൏ ͳʹ ݔ ͳͲ ܽݐܽݑ ͳͷͲ ݉݉
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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׎ܯ݊Ǥ ݏܾܽ݉ݑ݊݃ܽ݊ ൐ ׎ܯݑ
ͷͳǡͳʹ ݇ܰ ൐ ͳͲǡͻͶ ݇ܰ݉
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x .RQWUROVDPEXQJDQODV
3HQJHODVDQGLODNXNDQ VHSDQMDQJNHGXD VLVL GDUL SODW VDPEXQJ
GHQJDQ W  PPPHQJDFXVDUDQ%ORGJHWW  WLQJJL ODV
GLUHQFDQDNDQWHEDOSHODWVDPEXQJGLDPELOWLQJJLODV 
PP 1LODL WHUVHEXW WHODK PHOHELKL GDUL WLQJJL ODV PLQLPXP
\DQJGLSHUV\DUDWNDQ61,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.HUDPLN   NJP
'XFWLQJPHNDQLNDO   NJP
6SHVL   NJP 
'/   NJP
x 3HPEHEDQDQJUDYLWDVLSDGDSHODWODQWDLDWDS
3HQJJDQWXQJ3ODIRQG   NJP
'XFWLQJPHNDQLNDO   NJP





'/   NJP
x %HEDQ$WDS*HQWLQJ  NJP
x %HEDQ+HEHOW FP   NJP
7LQJJLEHUVLK  P± P P
















SDVDO  EDJLDQ  GLPDQD ODQJNDKODQJNDK SHUHQFDQDDQ GLVHVXDLNDQ
EHUGDVDUNDQ61,WDEHO VHSHUWLEHULNXW
 0HQHQWXNDQ NDWHJRUL ULVLNR EDQJXQDQ JHGXQJ DWDX VWUXNWXU ODLQ
EHUGDVDUNDQWDEHO61,%HUGDVDUNDQFDWDWDQGDUL WDEHO








EHEDQ DQJLQ GHVDLQ GL EDQJXQDQ JHGXQJ GDQ VWUXNWXU ODLQ KDUXV
GLWHQWXNDQ GDUL LQVWDQVL \DQJ EHUZHQDQJ VHVXDL GHQJDQ NDWHJRUL
UHVLNREDQJXQDQJHGXQJGDQVWUXNWXU
%HUGDVDUNDQ GDWD GDUL ZZZEPNJJRLG \DQJ GLDPELO SDGD
WDQJJDO0HL NHFHSDWDQDQJLQ\DQJWHUMDGLGLVHUXLDGDODK




9 NPMDP  PV
0HQHQWXNDQSDUDPHWHUEHEDQDQJLQ
D)DNWRUDUDKDQJLQ.G





8QWXN VHWLDS DUDK DQJLQ \DQJ GLSHUKLWXQJNDQ HNVSRVXU ODZDQ
DQJLQ GLGDVDUNDQ SDGD NHNDVDUDQ WDQDK \DQJ GLWHQWXNDQ GDUL



















*HGXQJ GHQWDO ).* LQL WLGDN GLGHVDLQ GL EXNLW DWDXSXQ




DODPL GDUL JHGXQJ \DQJ GLWLQMDX XQWXN PHQJNODVLILNDVLNDQ DSDNDK
JHGXQJ WHUVHEXW NDNX DWDX IOHNVLEHO %HUGDVDUNDQ 61, 
SDVDO*HGXQJGLDQJJDSNDNXELODIUHNXHQVLQ\DOHELKGDUL+]
%HUGDVDUNDQ DQDOLVLV SURJUDP EDQWX 6$3 GLGDSDWNDQ IUHNXHQVL
Q GDUL JHGXQJ \DQJ GLWLQMDX DGDODK  +] 8QWXN LWX











ሻଵȀ଺  ሺ ଵ଴
ଽǡଵସ
ሻଵȀ଺  
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ሻאഥ  ͻ͹ǡͷͶ ሺଽǡଵସ
ଵ଴
ሻଵȀଷ  P
9 NPMDP  PLOMDP















5^  5K  DWXUȘ QK ௭ܸҧഥ   
  !0DND











5^  5%  DWXUȘ Q% ௭ܸҧഥ  
  !0DND












5^  5/  DWXUȘ Q/ ௭ܸҧഥ  
  !0DND






































.RHILVLHQ WHNDQDQ LQWHUQDO KDUXV GLWHQWXNDQ EHUGDVDUNDQ61, 
WDEHOVHSHUWLEHULNXW
7DEHO .RHILVLHQ7HNDQDQ,QWHUQDO
'DUL WDEHO GLDWDV GLGDSDWNDQ XQWXN EDQJXQDQ WHUWXWXS DGDODK 
GLPDQD WDQGDQHJDWLI GDQSRVLWLIPHQDQGDNDQ WHNDQDQ\DQJEHNHUMD
PHQXMXGDQPHQMDXKLGDULSHUPXNDDQLQWHUQDO
0HQHQWXNDQ.RHILVLHQHNVSRVXUWHNDQDQYHORVLWDV.] DWDX.K
%HUGDVDUNDQ 61,  SDVDO  QLODL .RHILVLHQ
HNVSRVXUWHNDQDQYHORVLWDVDGDODK
.]  ]]JĮ
'LPDQDQLODL ]J  PGDQĮ  \DQJGLDPELOEHUGDVDUNDQ61,
WDEHO
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  
  1P














NDUHQD JHGXQJ GLNODVLILNDVLNDQ VHEDJDL JHGXQJ WHUWXWXS GDQ DWDS

















%HUGDVDUNDQ 61,  SDVDO  *HGXQJ GLDQJJDS NDNX ELOD
IUHNXHQVLQ\D OHELK GDUL  +] %HUGDVDUNDQ DQDOLVLV SURJUDP EDQWX
6$3 GLGDSDWNDQ IUHNXHQVL Q GDUL JHGXQJ \DQJ GLWLQMDX DGDODK
 +] +]8QWXN LWX  WHNDQDQDQJLQ GLKLWXQJEHUGDVDUNDQ61,
SDVDO\DLWX
S T*&S ± TL*&SL
3DGDGLQGLQJGLDPELOVDWXNDVXVGLPDQDDQJLQPHQGHNHWLGLQGLQJVLVL
DQJLQGDWDQJGHQJDQQLODL&S GDQQLODL*&SL  
SGLQGLQJ  [[± [
  .1P
3DGDDWDSGLDPELOVDWXNDVXVGLPDQDDQJLQPHQMDXKLDWDSDQJLQKLVDS
&S  GDQQLODL*&SL  
SDWDS  [ [ ± [
  .1P
'DQXQWXN NDVXV DQJLQ WHNDQPHQGDWDQJL DWDS GHQJDQ&S   GDQ
QLODL*&SL  
SDWDS  [[ ± [
 .1P
 .RPELQDVL3HPEHEDQDQ
.RPELQDVL SHPEHEDQDQGLSHUOXNDQ GDODP VHEXDKSHUHQFDQDDQ
VWUXNWXU EDQJXQDQ 3DGD VDDW NRQVWUXNVL WHQWXQ\D EHEDQEHEDQ \DQJ
EHNHUMDSDGDVWUXNWXUKDQ\DODKEHEDQEHEDQ PDWLVDMDGDQEHEDQKLGXS
VHPHQWDUD DNLEDW GDUL SHNHUMD EDQJXQDQ 6HGDQJNDQ SDGDPDVD OD\DQ
EHEDQEHEDQKLGXSSHUPDQHQGDULDNWLILWDVSHPDNDLJHGXQJGDQEDUDQJ
EDUDQJ LQYHQWDULV \DQJ GDSDW EHUJHUDN GL GDODP JHGXQJ +DO LQL
WHQWXQ\DDNDQEHUGDPSDNSDGDNHNXDWDQUHQFDQDHOHPHQVWUXNWXU\DQJ
GLUHQFDQDNDQ EHUGDVDUNDQ NRPELQDVL SHPEHEDQDQ WHUEHVDU DNLEDW
SHQMXPODKDQ EHEDQEHEDQ \DQJ EHNHUMD GHQJDQ IDNWRU EHEDQ /5)'
/RDG5HVLVWDQFH)DFWRU'HVLJQ
.RPELQDVLSHPEHEDQDQ\DQJGLSDNDLSDGDVWUXNWXUJHGXQJ LQL
PHQJDFX SDGD 61,  SDVDO  EDQJXQDQ WDKDQ JHPSD
VHEDJDLEHULNXW
 '/
  '/// /U
 '/ /U :
 '/:  /U













( ܧு ൅ ܧ௏
.HWHUDQJDQ
ܧு ൌ ߩǤ ܳா GDQܧ௏ ൌ Ͳǡʹ Ǥ ܵ஽ௌǤ ܦ
6HKLQJJDܧ ൌ ߩǤ ܳா ൅ Ͳǡʹ Ǥ ܵ஽ௌǤ ܦ
 8QWXNSHQJJXQDDQGDODPNRPELQDVLEHEDQ
( ܧு െ ܧ௏
.HWHUDQJDQ
ܧு ൌ ߩǤ ܳா GDQܧ௏ ൌ Ͳǡʹ Ǥ ܵ஽ௌǤ ܦ










%HUGDVDUNDQ NHWHQWXDQ 61,  SDVDO  SDGD SHQJDUXK
EHEDQ JHPSD KRUL]RQWDO GLJXQDNDQ IDNWRU UHGXGDQVL ߩ VHEHVDU 
NDWHJRULGHVDLQVHLVPLN'GDQܵ஽ௌ  VHKLQJJD
x 3HQJDUXKEHEDQJHPSDXQWXNNRPELQDVL
( ܳா ' ܳா '
x 3HQJDUXKEHEDQJHPSDXQWXNNRPELQDVL
( ܳா  ' ܳா  '
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 D '/ ([ O /
E '/ (\ O /
 '/:
 D '/ ([





*HPSD 0DNVLPXP \DQJ GLSHUWLPEDQJNDQ UHVLNR WHUVHVXDLNDQ




*HPSD PDNVLPXP \DQJ GLSHUWLPEDQJNDQ UHVLNR WHUVHVXDLNDQ














 [  J
ܵெଵ  )9[661,3HUV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ݔ Ͳǡͷͻͷ ൌ Ͳǡ͵ͻ͸ ݃
*DPEDU *UDILN5HVSRQ6SHFWUXP'DHUDK0DODQJ
%DQJXQDQ LQL GLUHQFDQDNDQ DNDQ GLEDQJXQ GL GDHUDK NRWD
6XUDED\D \DQJ PHPSXQ\DL SDUDPHWHU NHFHSDWDQ UHVSRQ VSHNWUDO SDGD
Ϯϯϰ
SHULRGD  GHWLN UHGDPDQ  SHUVHQ VHEHVDU ܵ஽ௌ    GDQ SDUDPHWHU
SHUFHSDWDQ UHVSRQ VSHNWUDO 0&( SDGD SHULRGD SHQGHN \DQJ VXGDK
GLVHVXDLNDQ WHUKDGDS SHQJDUXK VLWXVܵ஽ଵ  %HUGDVDUNDQ WDEHO 








JHPSD \DQJ EHNHUMD SDGD VWUXNWXU EDQJXQDQ WHUMDGL GDODP DUDK
VHPEDUDQJ WLGDN WHUGXJDEDLNGDODPDUDK[GDQ\ VHFDUDERODNEDOLN
GDQ SHULRGLNDO 8QWXN PHQVLPXODVLNDQ DUDK SHQJDUXK JHPSD UHQFDQD
\DQJ VHPEDUDQJ WHUKDGDS VWUXNWXU JHGXQJ SHQJDUXK SHPEHEDQDQ









JHGXQJ SHQJDUXK JHPSD UHQFDQD WHUKDGDSQ\D KDUXV GLNDOLNDQ
GHQJDQ VXDWX IDNWRU NHXWDPDDQ ,H *HGXQJ LQL GLUHQFDQDNDQ
VHEDJDL EDQJXQDQ5XPDK VDNLW 3DGD WDEHO 61, 
EDQJXQDQLQLWHUPDVXNNDWHJRUL,9 VHKLQJJDGLGDSDWQLODL, 
x )DNWRU5HGXNVL*HPSD5
*HGXQJ LQL GLUHQFDQDNDQ GHQJDQ VLVWHP UDQJND EHWRQ SUDFHWDN
SHPLNXO PRPHQ NKXVXV %HUGDVDUNDQ WDEHO  61, 
GLGDSDWNDQ QLODL IDNWRU SHPEHVDUDQ GHIOHNVL &G    QLODL






















2XWSXW&DVH 6WHSQXP 3HULRG 6XP8; 6XP8<
7H[W 8QLWOHVV 6HF 8QLWOHVV 8QLWOHVV
02'$/    [ͳͲି଻
02'$/     [ͳͲିହ
02'$/    Ϭ͘ϯϲϮϳϰ
02'$/    Ϭ͘ϰϴϵϬϮ
02'$/    Ϭ͘ϲϮϭϴϯ
02'$/    Ϭ͘ϳϮϭϰϳ
02'$/    Ϭ͘ϳϮϭϰϳ
02'$/    Ϭ͘ϴϬϭϴϯ
02'$/    Ϭ͘ϴϯϲϲ
02'$/    Ϭ͘ϴϯϲϲ
02'$/    Ϭ͘ϵϮϵϰϵ
02'$/    Ϭ͘ϵϮϵϱϮ
02'$/    Ϭ͘ϵϰϲϵϱ
02'$/    Ϭ͘ϵϰϳϬϯ
02'$/    Ϭ͘ϵϵϭϲ
02'$/    Ϭ͘ϵϵϭϲϰ




SDVDO  \DLWX SDUWLVLSDVL PDVVD UDJDP WHUNRPELQDVL SDOLQJ VHGLNLW
VHEHVDU
 .RQWURO3HULRGH*HWDU6WUXNWXU
8QWXN PHQFHJDK SHQJXQDDQ VWUXNWXU JHGXQJ \DQJ WHUODOX
IOHNVLEHOQLODLZDNWXJHWDUDODPLIXQGDPHQWDO7GDULVWUXNWXUJHGXQJ
KDUXV GLEDWDVL %HUGDVDUNDQ 61,  SHULRGD IXQGDPHQWDO
VWUXNWXUKDUXVGLWHQWXNDQGDUL
௔ܶ ൌ ܥ௧ ݔ ݄௡Ǥ௫





௔ܶ ൌ ͲǡͲͶ͸͸ ݔ ͶͳǡͳͲǤ଴ǡଽ ൌ ͳǡ͵ʹ ݏ
x %DWDVDWDVSHULRGHJHWDUVWUXNWXU
ܵ஽ଵ ൌ Ͳǡ͵ͻ͸ PDND&X 






















WDEHO PHPHQXKL SHUV\DUDWDQ JHWDU DODPL IXQGDPHQWDO NDUHQD SHULRGD

























ܥݏ ൌ ͲǡͲͶͶ Ǥ ܵ஽ௌ Ǥ ܫ݁ ൐ ͲǡͲͳ
ܥݏ ൌ ͲǡͲͶͶ Ǥ Ͳǡ͸Ǥ ͳǡͷ ൐ ͲǡͲͳ
ܥݏ ൌ ͲǡͲ͵ͻ͸ ൐ ͲǡͲͳ
PDNDGLJXQDNDQ&V 
'DULDQDOLVLV\DQJVXGDKGLODNXNDQPHQJJXQDNDQNRPELQDVL'/
GLGDSDWNDQ QLODL EHUDW WRWDO VWUXNWXU JHGXQJ UXPDK VDNLW GHQWDO QDQR
PDODQJDGDODK
7DEHO 5HDNVL'DVDU6WUXNWXU
2XWSXW&DVH *OREDO); *OREDO)< *OREDO)=
7H[W N1 N1 N1
'/ െͳǡͲͷ ݔ ͳͲିଽ െͳǡʹʹ ݔ ͳͲିଵ଴ 















ܸ݀݅݊ܽ݉݅݇ ൐ ͺͷΨ ܸݏݐܽݐ݅݇
ͳͷͶͺͲǡͺͲͻ ൐ ͺͷΨ Ǥ ͳͲ͹Ͷ͹ǡͲͶ͹
ͳͷͶͺͲǡͺͲͻ ൐ ͻͳ͵Ͷǡͻͺ 0HPHQXKL
x 8QWXNJHPSDDUDK<
ͳͷʹ͸Ͷǡ͸ʹͻ ൐ ͺͷΨ
ͳͷʹ͸Ͷǡ͸ʹͻ ൐ ͺͷΨ Ǥ ͳͲ͹Ͷ͹ǡͲͶ͹
ͳͷʹ͸Ͷǡ͸ʹͻ ൐ ͻͳ͵Ͷǡͻͺ 0HPHQXKL
'DULNRQWUROGL DWDVGDSDWGLVLPSXONDQEDKZDDQDOLVLV VWUXNWXU
JHGXQJ UXPDK VDNLW GHQWDO QDQRPDODQJ VXGDKPHPHQXKL SHUV\DUDWDQ
61,3DVDO
 .RQWURO%DWDV6LPSDQJDQ
3HPEDWDVDQ VLPSDQJDQ DQWDU ODQWDL VXDWX VWUXNWXU EHUWXMXDQ
XQWXN PHQFHJDK NHUXVDNDQ QRQVWUXNWXU GDQ NHWLGDNQ\DPDQDQ
SHQJKXQL














ο௜ൌ ሺ ߜ௫௘ଵ െ ߜ௫௘ଵሻ
ܥ݀
ܫ݁









1LODL VLPSDQJDQ LQL VHODQMXWQ\D GLNRQWURO WHUKDGDS EDWDV
VLPSDQJDQ VHVXDL WDEHO  61,  XQWXN VLVWHP VWUXNWXU
\DQJODLQVLPSDQJDQDQWDUWLQJNDWLMLQQ\Dሺο௔ ሻ DGDODK  ͲǡͲͳͲ Ǥ ݄௦௫
'DUL DQDOLVLV DNLEDW EHEDQ ODWHUDO EHEDQ JHPSD GHQJDQ
SURJUDP 6$3  GLSHUROHK QLODL VLPSDQJDQ \DQJ WHUMDGL DNLEDW
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6WUXNWXU XWDPD PHUXSDNDQ VXDWX NRPSRQHQ XWDPD GLPDQD
NHNDNXDQQ\D PHPSHQJDUXKL SHULODNX JHGXQJ WHUVHEXW 6WUXNWXU XWDPD
PHPLOLNL IXQJVL XQWXNPHQDKDQ SHPEHEDQDQ \DQJ EHUDVDO GDUL EHEDQ
JUDYLWDVL GDQ EHEDQ ODWHUDO EHUXSD EHEDQ JHPSDPDXSXQEHEDQ DQJLQ
.RPSRQHQXWDPDWHUGLULGDULEDORNLQGXNGDQNRORP3DGDEDELQLDNDQ
GLEDKDV PHQJHQDL NHNXDWDQ VWUXNWXU XWDPD PHQFDNXS NHEXWXKDQ
WXODQJDQ\DQJGLSHUOXNDQSDGDNRPSRQHQWHUVHEXW
 3HUHQFDQDDQ%DORN,QGXN
%DORN LQGXN PHUXSDNDQ VWUXNWXU XWDPD \DQJ PHPLNXO EHEDQ
VWUXNWXU VHNXQGHU GDQ PHQHUXVNDQ EHEDQ WHUVHEXW NH NRORP 'LGDODP
SUHOLPLQDU\ GHVDLQ JHGXQJ UXPDK VDNLW GHQWDO QDQR 0DODQJ
GLUHQFDQDNDQ GLPHQVL EDORN LQGXN GHQJDQ PHQJJXQDNDQ VLVWHP
SUDFHWDN
0DND GDUL LWX SHQXODQJDQ OHQWXU EDORN LQGXN GLKLWXQJ GDODP
WLJD NRQGLVL \DLWX VHEHOXP NRPSRVLW VDDW SHQJDQJNDWDQ GDQ VHWHODK
NRPSRVLW 'HQJDQ DGDQ\D EHEHUDSD NRQGLVL WHUVHEXW QDQWLQ\D DNDQ
GLSLOLK WXODQJDQ \DQJ OHELK NULWLV XQWXN GLJXQDNDQ SDGD SHQXODQJDQ
EDORNLQGXN
'DWDSHUHQFDQDDQ\DQJGLSHUOXNDQPHOLSXWL






%DORN SUDFHWDN SDGD VDDW VHEHOXP NRPSRVLW GLKLWXQJ VHEDJDL
EDORN VHGHUKDQD SDGD WXPSXDQ GXD VHQGL 3HPEHEDQDQ SDGD EDORN
LQGXN VHEHOXP NRPSRVLW NRQVHSQ\D VDPD GHQJDQ SHPEHEDQDQ EDORN
DQDN VHVXGDK NRPSRVLW \DQJ WHODK GLKLWXQJ VHEHOXPQ\D 3HUKLWXQJDQ
XQWXN SHPEHEDQDQ PHUDWD SDGD EDORN LQGXN PHQJJXQDNDQ NRQVHS
PHQJJXQDNDQ NRQVHS WULEXWDUL DUHD 3DGD SHQXODQJDQ EDORN LQGXN
PHOLQWDQJ SHUKLWXQJDQ EDORN LQGXN GHQJDQ SDQMDQJ EHQWDQJ  P
GLMDGLNDQ VHEDJDL FRQWRK SHUKLWXQJDQ 'LPHQVL EDORN LQGXN VHEHOXP
NRPSRVLW 
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PHQJDWDVL EHEDQ NHMXW DNLEDW SHQJDQJNDWDQ PRPHQ SHQJDQJNDWDQ
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6HWHODKGLODNXNDQDQDOLVDPHQJJXQDNDQSURJUDPEDQWX
6$3  PDND GLGDSDWNDQ KDVLO RXWSXW GDQ GLDJUDP JD\D
GDODP VHKLQJJD GLJXQDNDQ GDODP SURVHV SHUKLWXQJDQ
SHQXODQJDQEDORN
$GDSXQ GDODP SHQJDPELODQ KDVLO RXWSXW GDQ GLDJUDP
JD\D GDODP GDUL DQDOLVD 6$3  \DLWX JD\D \DQJ GLWLQMDX
KDUXV GLWHQWXNDQ GDQ GLJXQDNDQ DNLEDW GDUL EHEHUDSDPDFDP
NRPELQDVL SHPEHEDQDQ .RPELQDVL SHPEHEDQDQ \DQJ
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8QWXN SHUKLWXQJDQ WXODQJDQ EDORN GLDPELO PRPHQ
WHUEHVDUGDULEHEHUDSDNRPELQDVLDNLEDWEHEDQJUDYLWDVLGDQ
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*DPEDU 'LDJUDP*HVHU3DGD%DORN,QGXN
%HUGDVDUNDQ 61,  SV  9X GLDPELO WLGDN





8QWXN VLVWHP UDQJND VWUXNWXU UDQJND SHPLNXO PRPHQ
NKXVXV  6530.EHUGDVDUNDQ SHUDWXUDQ61, SV
 PHQV\DUDWNDQNRPSRQHQOHQWXUKDUXVPHPHQXKLKDOKDO
EHULNXW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 6HQJNDQJXQWXNJD\DJHVHU
%HUGDVDUNDQ SHUDWXUDQ 61,  SDVDO  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.RQWULEXVL EHWRQ GDODP PHQDKDQ JHVHU \DLWX 9F  KDUXV
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PHPHQXKL
1LODLWXODQJDQ61,SDVDO
'LFREDVHQJNDQJNDNL '$Y PP 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ൌ ͳͲͷǡͲ͹ ൎ ͳͲͲ ݉݉
0DNDGLSDVDQJNDNL'± PP
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%HUGDVDUNDQ SHUDWXUDQ 61,   SDVDO  +RRN
SHUWDPDGLSDVDQJDGDMDUDNPPGDULPXNDNRORPWHUGHNDW
GDQEHULNXWQ\DGLSDVDQJGHQJDQVSDVL\DQJWHUNHFLO GLDQWDUD
x G  PP
x [GE [ PP
x PP
7HWDSL WLGDN EROHK NXUDQJ GDUL  PP VHKLQJJD WXODQJDQ
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'LFREDVHQJNDQJNDNL '$Y PP 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ʹͶͺǡͲͶݔ ͳͲͲͲ
ൌ ʹͳͻ ൎ ʹͲͲ ݉݉
0DNDGLSDVDQJNDNL'± PP
%HUGDVDUNDQ SHUDWXUDQ 61,   SDVDO  VSDVL
PDNVWXODQJDQJHVHUDGDODKG  PP
'DUL SHUKLWXQJDQ GLDWDV EHQWDQJ GLOXDU ]RQD VHQGL SODVWLV
GLJXQDNDQVHQJNDQJNDNL'± PP
 /DSVSOLFHXQWXNEHQWDQJ PHQHUXV
%HUGDVDUNDQ SHUDWXUDQ 61,  SDVDO 
VHGLNLWQ\D KDUXV DGD  WXODQJDQ DWDV GDQ EDZDK \DQJ GLEXDW
VHFDUDPHQHUXV6HVXDLSHUKLWXQJDQWXODQJDQOHQWXUWHUSDVDQJ
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%HUGDVDUNDQ SHUDWXUDQ 61,  SDVDO 
QLODLVDPEXQJDQOHZDWDQNHODV$XQWXNEDMDXOLU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7HWDSL EHUGDVDUNDQ SHUDWXUDQ 61,  SDVDO
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G  PP




-XPODK WXODQJDQ WHUSDVDQJDGDODK ODSLV  ''





















[[± [±  
[ ± [ 




















݂ݕ Ǥ ߰௧Ǥ ߰௘
ͳǡͳ Ǥ ߣ Ǥ ඥ݂ܿ
Ǥ ܾ݀ ൌ
͵ͻͲ Ǥ ͳǡ͵ Ǥ ͳ
ͳǡͳ Ǥ ͳ Ǥ ξ͵ͷ
Ǥʹʹ ൌ ͳ͹ͳ͵ǡͻ͹ ݉݉
0DNDGLDPELOPP
%HUGDVDUNDQ SHUDWXUDQ 61,  SDVDO 




x G  PP
x [ PP
x ݈ௗିଶଶ ൌ ͳͺͲͲ ݉݉
x ʹͲͲͲ ൅ ଻଻଴଴
ଵ଺
ൌ ʹͶͺͳ ݉݉
0DND WXODQJDQ ' GLWDQDPNDQ VHMDXK PP GDUL PXND
NRORPLQWHULRUGDQHNVWHULRU
 &HNOHQGXWDQ
3HQJDUXK GHIOHNVL ODWHUDO DNLEDW EHEDQ OD\DQ DNDQ
GLSHUKLWXQJNDQ EHUGDVDUNDQ 61,  SDVDO  GDQ

ϮϴϮ






%HUDWSHODWFP  [  NJP
.HUDPLN    NJP
6SHVL  NJP
3ODIRQGSHQJJDQWXQJ   NJP
0HNDQLNDOGXFWLQJ   NJP 
T'  NJP
%HUDWVHQGLULEDORN [[  NJP


























ݔ ʹͷͻʹ ݔ ͹͹ͲͲ ൌ Ͷͻͺͻ͸ͲͲͲ ܰ݉݉
%HUGDVDUNDQ 61,  SDVDO  GLPDQD DNLEDW
UHWDN SDGD VWUXNWXU PRPHQ LQHUVLD SHQDPSDQJ VWUXNWXU OHQWXU
EDORNGDSDWGLUHGXNVLVHEHVD,J
Ͳǡ͵ͷ ݔ ቀ ଵ
ଵଶ
ݔ ͶͲͲ ݔ ͸ͲͲͿቁ ൌ ʹǡͷʹ ݔ ͳͲଽ ݉݉΀

























ʹ͹ͺͲͷǡ͸ ݔ ʹǡͷʹ ݔ ͳͲଽቇ






ͳ ൅ ͷͲ ݌Ԣ
'LPDQD










ͳ ൅ ͷͲ ݔ ͲǡͲͲ͹ͻ
ൌ ͳǡͶ͵
/HQGXWDQWHUMDGLDNLEDWUDQJNDNVXVXW
οᇱൌ ο ݔߣο ൌ Ͷǡͻͷ ݉݉ ݔ ͳǡͶ͵ ൌ ͹ǡͲ͹݉݉










͹ǡͲ͹ ൏ ʹ͵ǡʹ ݉݉ PHPHQXKL
 3HQXODQJDQ%DORN,QGXN7HUSDVDQJ
3HQXODQJDQEDORNLQGXN\DQJWHUSDNDLDWDX\DQJDNDQGLSDVDQJ




%DORN / % +
7XODQJDQ
/HQWXU 6HQJNDQJ 7RUVL 7XODQJDQ$QJNDWPP PP PP $WDV %DZDK
%    ' ' ' ' ʹ׎ͳͲ
%    ' ' ' ' ʹ׎ͳͲ
%    ' ' ' ' ʹ׎ͳͲ
%    ' ' ' ' ʹ׎ͳͲ
%    ' ' ' ' ʹ׎ͳͲ
7DEHO 3HQXODQJDQ/DSDQJDQ%DORN,QGXN
7LSH
%DORN / % +
7XODQJDQ
/HQWXU 6HQJNDQJ 7RUVL 7XODQJDQ$QJNDWPP PP PP $WDV %DZDK
%    ' ' ' ' ʹ׎ͳͲ
%    ' ' ' ' ʹ׎ͳͲ
%    ' ' ' ' ʹ׎ͳͲ
%    ' ' ' ' ʹ׎ͳͲ
%    ' ' ' ' ʹ׎ͳͲ
Ϯϴϲ
 .RQWURO7HJDQJDQ6DDW3HQJDQJNDWDQ
%DORN DQDN GLEXDW VHFDUD SUDFHWDN GL SDEULN (OHPHQ EDORN
KDUXV GLUDQFDQJ XQWXN PHQJKLQGDUL NHUXVDNDQ SDGD ZDNWX SURVHV
SHQJDQJNDWDQ 7HPSDW SHQJDQJNDWDQ GDQ NHNXDWDQ WXODQJDQ DQJNDW
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6HVXDL 3&, +DQGERRN WK (GLWLRQ 3UHFDVW DQG 3UHVWUHVVHG
&RQFUHWH ILJ  7HUGDSDW  WLWLN $QJNDW GDQ WHUGDSDW VXGXW
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%HEDQ\DQJGLWHULPDWLWLNDQJNDW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VDPEXQJDQ GLEXDW XQWXN PHQFLSWDNDQ NHVWDELODQ 6XDWX VDPEXQJDQ
GLKDUDSNDQGDSDWPHQWUDQVIHUEHEHUDSDJD\DVHFDUDEHUVDPDDQ
6DPEXQJDQ EDVDK UHODWLI PXGDK GDODP SHODNVDQDDQQ\D MLND
GLEDQGLQJNDQ GHQJDQ VDPEXQJDQ NHULQJ QRQ WRSSLQJ VHSHUWL
PHFKDQLFDO FRQQHFWLRQ GDQ ZHOGLQJ FRQQHFWLRQ \DQJ FXNXS UXPLW
8QWXN VDPEXQJDQ EDVDK GDODP GDHUDK MRLQW GLEHULNDQ WXODQJDQ \DQJ




SHODNVDQDDQ ELDVDQ\D GLSDNDL VWXG WXODQJDQ VKHDU FRQQHFWRU \DQJ
EHUIXQJVL VHEDJDL SHQDKDQ JHVHU GDQ VHEDJDL SHQJLNDW DQWDUD SHODW
SUDFHWDNGDQSHODWWRSSLQJDJDUSHODWEHUVLIDWVHFDUDPRQROLWGDODPVDWX
NHVDWXDQLQWHJULWDVVWUXNWXU
'DODP SHODNVDQDDQ NRQWUXNVL EHWRQ SUDFHWDN VHEXDK
VDPEXQJDQ \DQJ EDLN VHODOX GLWLQMDX GDUL VHJL SUDNWLV GDQ HNRQRPLV
6HODLQ LWX SHUOX MXJD GLWLQMDX VHUYLFHDELOLW\ NHNXDWDQ GDQ SURGXNVL
)DNWRU NHNXDWDQ NKXVXVQ\D KDUXV GLSHQXKL ROHK VXDWX VDPEXQJDQ
NDUHQD VDPEXQJDQ KDUXVPDPSX PHQDKDQ JD\DJD\D \DQJ GLKDVLONDQ
ROHKEHEHUDSDPDFDPEHEDQ%HEDQEHEDQ WHUVHEXWGDSDWEHUXSDEHEDQ
PDWL EHEDQ KLGXS EHEDQ JHPSD GDQ NRPELQDVL GDUL EHEDQEHEDQ
WHUVHEXW
 6DPEXQJDQ%DORNGDQ.RORP
3DGD SHUHQFDQDDQ VDPEXQJDQ DQWDUD NRORP GDQ EDORN LQGXN
GLSHUJXQDNDQ VDPEXQJDQ GHQJDQPHQJJXQDNDQ NRQVRO SHQGHN %DORN
LQGXNGLOHWDNNDQSDGDNRQVRO\DQJEHUDGDSDGDEDORN LQGXNNHPXGLDQ















*HRPHWUL NRQVRO SHQGHN VHUWD JD\D \DQJ WHUMDGL KDUXV VHVXDL
GHQJDQSHUV\DUDWDQ61,3DVDO6\DUDW WHUVHEXW
DGDODKVHEDJDLEHULNXW
$YG    PHPHQXKL
ܰݑܿ ൒ Ͳǡʹ ܸݑ
ܰݑܿ ൒ Ͳǡʹ ݔ ʹ͹ʹǡʹ͵͸ ݇ܰ ൌ ͷͶǡͶͶ ݇ܰ
x &HN.HFXNXSDQ3HQDPSDQJ
6HVXDL GHQJDQ 61,  3DVDO  D XQWXN EHWRQ
QRUPDONXDWJHVHU9QWLGDNEROHKGLDPELOOHELKEHVDUGDULSDGD
Ͳǡʹ ݂ܿᇱܾݓǤ ݀ ൌ Ͳǡʹ ݔ ͵ͷ ݔ ͶͲͲ ݔ ʹ͵ͺ ൌ ͸͸͸ǡͶ ݇ܰ ൐ ܸ݊ ሺܱܭሻ
ሺ͵ǡ͵ ൅ ͲǡͲͺǤ ݂ܿᇱሻݔ ܾݓ ݔ ݀ ൌ ሺ͵ǡ͵ ൅ ͲǡͲͺǤ͵ͷሻݔ ͶͲͲ ݔ ʹ͵ͺ
 N1!9Q2.







0HQXUXW 61,  3V 8QWXNPHQHQWXNDQ9Q SDGD
NRQVRODNLEDWJHVHUIULNVLGHQJDQWXODQJDQPLULQJ\DLWX 
ܸ݊ ൌ ܣݒ݂ ݔ ݂ݕ ሺߤ ݏ݅݊ߙ ൅ ܿ݋ݏߙሻ
'LFREDWXODQJDQ'$V $YI PP
ߤ ൌ ͳǡͶሺ ݇݋݂݁݅ݏ݅݁݊ ݂ݎ݅݇ݏ݅ሻ









3HUOHWDNNDQ \DQJ DNDQ GLJXQDNDQ GDODP NRQVRO SHQGHN DGDODK
VHQGLURO \DQJ PHQJLMLQNDQ GHIRUPDVL DUDK ODWHUDO DWDXSXQ KRUL]RQWDO
%HUGDVDUNDQ 61,  SDVDO  DNDQ GLJXQDNDQ 1XF
PLQLPXP1XF JD\DWDULNKRUL]RQWDOWHUIDNWRU\DQJGLWHUDSNDQGLDWDV
NRUEHO\DQJEHNHUMDVHUHQWDNGHQJDQ9X
ܯݑ ൌ ܸݑǤ ܽݒ ൅ ܰݑܿሺ݄ െ ݀ሻ
ൌ ʹ͹ʹǡʹ͵͸ ݔ ͳͷͲ ൅ ͷͶǡͶͶሺ͵ͲͲ െ ʹ͵ͺሻ
  1PP
ߩ௕ ൌ


















ܣ௙ଶ ൌ ߩ ݔ ܾ ݔ ݀ ൌ ͲǡͲͲ͸ͷ ݔ ͶͲͲ ݔ ʹ͵ͺ ൌ ͸ͳͺǡͺ ݉݉;


























































൅ ܣ݊൰ ൌ ൬
ʹݔͳͺͻͻ
͵




















Ͳǡʹͷ ݔ ߨ ݔ ʹʹ;
ൌ ͵ǡͺͻ ൎ Ͷ ܾݑ݄ܽ
$YI PP !$VF PP
6HKLQJJDGLSDNDL'$V PP
6HVXDL GHQJDQ 61,  SDVDO  OXDV WRWDO
VHQJNDQJWHUWXWXSWLGDNEROHKNXUDQJGDUL







Ͳǡʹͷ ݔ ߨ ݔ ͳ͵;










0HQXUXW 61,  3V  NHNXDWDQ WXPSX GHVDLQ
EHWRQSDGDSUDFHWDNWLGDNEROHKPHOHELKL
ܤ݊ ൌ ׎ ݔ ݋ǡ ͺͷ ݔ ݂ܿᇱሺݑ݉ݑݎ ͹݄ܽݎ݅ሻݔ ܣ
ܤ݊ ൌ Ͳǡ͸ͷݔ Ͳǡͺͷ ݔ ʹͷ ݔ ͻͲͲͲͲ ൌ ͳʹͶ͵ ݇ܰ ൐ ܸݑ ൌ ʹ͹ʹǡʹ͵͸
.RQWUROWHJDQJDQEHWRQSDGDWXPSXDQ IF¶XPXUKDUL 













EHUGDVDUNDQ DQDOLVD JHVHU IULNVL 3URVHGXU \DQJ GLJXQDNDQ 3&, DGDODK
VHEDJDLEHULNXW
 'LDVXPVLNDQVXGXWUHWDNYHUWLNDOࣄ  Û
 +LWXQJWXODQJDQKRUL]RQWDO


















OG  SDQMDQJ SHQ\DOXUDQ
I\V  PXWXEDMDVHQJNDQJ




IF¶  SVL 0SD
/G   LQ   PP
%  PP LQ
$FU  OGE
  LQLQ  LQ
Ȝ  
ȝ  
I\V   0SD OELQ









































6LVWHP VDPEXQJDQ DQWDUD EDORN GHQJDQ NRORP SDGD
SHUHQFDQDDQPHPDQIDDWNDQSDQMDQJSHQ\DOXUDQGHQJDQWXODQJDQEDORN
WHUXWDPD WXODQJDQ SDGD EDJLDQ DWDV \DQJ QDQWLQ\D DNDQ GLMDQJNDUNDQ
DWDXGLNDLWNDQNHEDZDK
3DQMDQJ SHQ\DOXUDQ GLDVXPVLNDQ PHQHULPD WHNDQ GDQ MXJD












݈ௗ௖ ൒ ͵ͲͲǡ͸ ݉݉
݈ௗ௖ ൒ ͲǡͲͶ͵ ݔ ݂ݕ ݔ ܾ݀
݈ௗ௖ ൒ ͲǡͲͶ͵ ݔ ͵ͻͲ ݔ ͳͻ
݈ௗ௖ ൒ ͵ͳͺǡ͸ ݉݉ PDDGLSDNDLOG  PP
ϯϭϲ
x 3DQMDQJ3HQ\DOXUDQ.DLW6WDQGDUGDODP 7DULN
%HUGDVDUNDQ 61,  3DVDO  SDQMDQJ SHQ\DOXUDQ
GDODP NRQGLVL WDULN GHQJDQ NDLW VWDQGDU KDUXV GLWHQWXNDQ VHEDJDL
EHULNXW
*DPEDU 'HWDLOEDWDQJWXODQJDQGHQJDQNDLWVWDQGDU
݈ௗ௛ ൒ ͺ ݔ ܾ݀ ൌ ͳͷʹ ݉݉











GE [ PP PP
 3HUKLWXQJDQ.XDWDQJNXUEDXWNHEHWRQ
'DODPVDPEXQJDQNRQVRONRORP GHQJDQEDORN LQGXN GLSDVDQJ
DQJNXUEDXWXQWXNPHQJKLQGDULKDOKDO\DQJWLGDNGLLQJLQNDQSDGDVDDW
SHPDVDQJDQ HOHPHQ EDORN SUHFDVW 'HVDLQ VDPEXQJDQ KDUXV PDPSX
PHQDKDQJD\DDNVLDO\DQJWHUMDGLGLEDORN




%HUGDVDUNDQ 61,  WDEHO -0 GDQ - 'LUHQFDQDNDQ
EDXW$GHQJDQ XNXUDQ0%HULNXW GDWD SHUHQFDQDDQ VDPEXQJDQ
EDXW
GE  PP )XE  0SD







&D  KHI [PP PP
&D   PP
D .XDWEDXWDQJNXUWHUKDGDSJD\D7DULN
0HQXUXW 61,  3V ' GLMHODVNDQ JD\D WDULN SDGD
DQJNXUKDUXVOHELKNHFLOGDULNHNXDWDQQRPLQDODQJNXU
%DXWDQJNXUEDXW  PPൎ ͵ȀͶ ݅݊$6(1   LQ  
PP :LU\DQWR 
ϯϭϴ
1VD $6(1[)X  PP [0SD  1
 N1















$1&2  KHI  [   PP












  [ [  [ [  .1
F .XDWFDEXWSXOORXWEDXWDQJNXUGDULEHWRQ
0HQXUXW 61,  ' NHNXDWDQ QRPLQDO FDEXW GDODP
NRQGLVLWDULNGDULEDXWEHUNDLWWXQJJDOVHSHUWLEHULNXW
ȌFS 
%DXWDQJNXUEDXW  PPൎ ͵ȀͶ ݅݊$6(1   LQ  
PP :LU\DQWR 
1S  $EUJIF [[ 1  .1
׎1SQ  ׎ȌFS1S [[
  .1
G .XDWDPEUROPXNDWHSLVLGHIDFHEORZRXWEHWRQGDULWDULN
0HQXUXW 61,  ' NHNXDWDQ QRPLQDO DPEURO
EHWRQGDULWHSLWHUGHNDWWHUKDGDSWDULN\DLWX
1VE  FDඥܣ௕௥௚ȜDඥ݂ܿ
%DXWDQJNXUEDXW  PPൎ ͵ȀͶ ݅݊$6(1   LQ  
PP :LU\DQWR 
1VE  FDඥܣ௕௥௚ȜDඥ݂ܿ  [ඥ͵ͳͶǡͳͷͻξ͵ͷ
 1  .1
H 5DQJNXPDQNXDWEDWDVEDXWWHUKDGDSWDULN
.XDWWDULNEDXWDQJNXU  .1
.XDWMHEROEHWRQ   .1 0HQHQWXNDQ
.XDWFDEXWDQJNXU  .1
.XDWDPEUROPXNDWHSLEHWRQ   .1
׎ܰ݊ ൒ ܰ݊
ʹͻǡͻ͵ ݇ܰ ൒ ͳʹǡ͹ͷ ݇ܰ PHPHQXKL
-DGLGLJXQDNDQDQJNXUEDXW WXQJJDO 0PXWX$
 .RQWURO7DULNVDPEXQJDQ&RXSOHU











3DGD SHUHQFDQDDQ VDPEXQJDQ DQWDUD EDORN LQGXN GDQ EDORN
DQDN GLSHUJXQDNDQ VDPEXQJDQ GHQJDQ PHQJJXQDNDQ NRQVRO SHQGHN
%DORN LQGXN GLOHWDNNDQ SDGD NRQVRO \DQJ EHUDGD SDGD EDORN LQGXN














*HRPHWUL NRQVRO SHQGHN VHUWD JD\D \DQJ WHUMDGL KDUXV VHVXDL
GHQJDQSHUV\DUDWDQ61,3DVDO6\DUDW WHUVHEXW
DGDODKVHEDJDLEHULNXW
$YG    PHPHQXKL
ܰݑܿ ൒ Ͳǡʹ ܸݑ
ܰݑܿ ൒ Ͳǡʹ ݔ ͺ͹ǡͲͻ ݇ܰ ൌ ͳ͹ǡͶͳ ݇ܰ
x /XDV7XODQJDQ*HVHU)ULNVL
6HVXDL GHQJDQ 61,  3DVDO  D XQWXN EHWRQ
QRUPDONXDWJHVHU9QWLGDNEROHKGLDPELOOHELKEHVDUGDULSDGD
Ͳǡʹ ݂ܿᇱܾݓǤ ݀ ൌ Ͳǡʹ ݔ ͵ͷ ݔ ʹͲͲ ݔ ͳͶͶ ൌ ʹͲͳǡ͵Ͳͷ ݇ܰ ൐ ܸ݊ ሺܱܭሻ
ሺ͵ǡ͵ ൅ ͲǡͲͺǤ ݂ܿᇱሻݔ ܾݓ ݔ ݀ ൌ ሺ͵ǡ͵ ൅ ͲǡͲͺǤ͵ͷሻݔ ʹͲͲ ݔ ͳͶͶ
  N1!9Q2.


















3HUOHWDNNDQ \DQJ DNDQ GLJXQDNDQ GDODP NRQVRO SHQGHN DGDODK
VHQGLURO \DQJ PHQJLMLQNDQ GHIRUPDVL DUDK ODWHUDO DWDXSXQ KRUL]RQWDO
%HUGDVDUNDQ 61,  SDVDO  DNDQ GLJXQDNDQ 1XF
PLQLPXP1XF JD\DWDULNKRUL]RQWDOWHUIDNWRU\DQJGLWHUDSNDQGLDWDV
NRUEHO\DQJEHNHUMDVHUHQWDNGHQJDQ9X
ܯݑ ൌ ܸݑǤ ܽݒ ൅ ܰݑܿሺ݄ െ ݀ሻ






















ܣ௙ଶ ൌ ߩ ݔ ܾ ݔ ݀ ൌ ͲǡͲͲ͹ͳ ݔ ʹͲͲ ݔ ͳͷͳ ൌ ʹͳ͵ǡ͹ͻ ݉݉;

























































൅ ܣ݊൰ ൌ ቆ
ʹݔʹͶͷ
͵




















Ͳǡʹͷ ݔ ߨ ݔ ͳ͵;
ൌ ʹǡͲͷ ൎ ͵ ܾݑ݄ܽ
0DNDGLSDNDL'
6HVXDL GHQJDQ 61,  SDVDO  OXDV WRWDO
VHQJNDQJWHUWXWXSWLGDNEROHKNXUDQJGDUL







Ͳǡʹͷ ݔ ߨ ݔ ͳͲ;
ൌ ͳǡ͵͸ ൎ ʹ ܾݑ݄ܽ
0DNDGLSDNDL'
0DNDGLSDNDLWXODQJDQVHQJNDQJ'$Y PPGDQ
GLSDVDQJVHSDQMDQJG   PP
x /XDV3HODW/DQGDV






GLSDNDLSHODWODQGDVDQ[PP  PP WHEDOPP
0HQXUXW 61,  3V  NHNXDWDQ WXPSX GHVDLQ EHWRQ
SDGDSUDFHWDNWLGDNEROHKPHOHELKL
ܤ݊ ൌ ׎ ݔ ݋ǡ ͺͷ ݔ ݂ܿᇱሺ͹݄ܽݎ݅ሻݔ ܣ
ܤ݊ ൌ Ͳǡ͸ͷݔ Ͳǡͺͷ ݔ ʹͷ ݔ ʹʹͷͲͲ ൌ ͵ͳͲǡ͹ͺ ൐ ܸݑ ൌ ͺ͹ǡͲͻ ݇ܰ
.RQWUROWHJDQJDQEHWRQSDGDWXPSXDQ













EHUGDVDUNDQ DQDOLVD JHVHU IULNVL 3URVHGXU \DQJ GLJXQDNDQ 3&, DGDODK
VHEDJDLEHULNXW
 'LDVXPVLNDQVXGXWUHWDNYHUWLNDOࣄ  Û
 +LWXQJWXODQJDQKRUL]RQWDO

















OG  SDQMDQJ SHQ\DOXUDQ
I\V  PXWXEDMDVHQJNDQJ
3HQHQWXDQ/G GDULGHVLJQ DLGV  3&,'(6,*1+$1'%22. WK
(GLWLRQ
'LJXQDNDQWXODQJDQ'
IF¶  SVL 0SD
/G  LQ  PP
%  PP  LQ
$FU  OGE
  LQLQ  LQ
Ȝ  
ȝ  
I\V   0SD OELQ








































'LSDVDQJWXODQJDQ' GHQJDQ$V  PP
 3HUKLWXQJDQ6DPEXQJDQ%DORNNH.RORP
6LVWHP VDPEXQJDQ DQWDUD EDORN GHQJDQ NRORP SDGD
SHUHQFDQDDQPHPDQIDDWNDQSDQMDQJSHQ\DOXUDQGHQJDQWXODQJDQEDORN
WHUXWDPD WXODQJDQ SDGD EDJLDQ DWDV \DQJ QDQWLQ\D DNDQ GLMDQJNDUNDQ
DWDXGLNDLWNDQNHEDZDK
3DQMDQJ SHQ\DOXUDQ GLDVXPVLNDQ PHQHULPD WHNDQ GDQ MXJD












݈ௗ௖ ൒ ʹͷ͵ǡͳͶ ݉݉
݈ௗ௖ ൒ ͲǡͲͶ͵ ݔ ݂ݕ ݔ ܾ݀
݈ௗ௖ ൒ ͲǡͲͶ͵ ݔ ͵ͻͲ ݔ ͳ͸
݈ௗ௖ ൒ ʹ͸ͺǡ͵ʹ ݉݉ PDNDGLSDNDLOG   PP
x 3DQMDQJ3HQ\DOXUDQ.DLW6WDQGDUGDODP 7DULN
%HUGDVDUNDQ 61,  3DVDO  SDQMDQJ SHQ\DOXUDQ
GDODP NRQGLVL WDULN GHQJDQ NDLW VWDQGDU KDUXV GLWHQWXNDQ VHEDJDL
EHULNXW
*DPEDU 'HWDLOEDWDQJWXODQJDQGHQJDQNDLWVWDQGDU
݈ௗ௛ ൒ ͺ ݔ ܾ݀ ൌ ͳʹͺ ݉݉











GE [  PP  PP
 6DPEXQJDQ3HODWGDQ%DORN
6DPEXQJDQ DQWDUD EDORN GHQJDQ SHODW PHQJDQGDONDQ DGDQ\D
WXODQJDQ WXPSXDQ \DQJ GLSDVDQJ PHPDQMDQJ PHOLQWDV WHJDN OXUXV GL
DWDVEDORNPHQJKXEXQJNDQVWXG± VWXGSHODW
x 3DQMDQJ3HQ\DOXUDQ7XODQJDQ3HODW6














































































0HQXUXW 61,  3V  -DUDN WXPSXDQ SDGD
NRPSRQHQSUDFHWDNXQWXNEHWRQSRORVSDOLQJVHGLNLW\DLWXPPXQWXN
VODEGDQPPXQWXNEDORN
%HULNXW GDWD SHUHQFDQDDQ XQWXN SHUKLWXQJDQ NHNXDWDQ WXPSX
GDQNRQWUROWXPSXDQSDGDSHODW EDORNDQDN
)FLKDUL  [ 0SD
$  [ PP
9X  ò[4X[/ ò[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[
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0HQXUXW 61,  3V  NHNXDWDQ WXPSX GHVDLQ
EHWRQSDGDSUDFHWDNWLGDNEROHKPHOHELKL
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 6DPEXQJDQ3HODWGDQ3HODW
3HODW SUHFDVW SHUOX GLUHQFDQDNDQ VDPEXQJDQ XQWXN PHPLNXO
JHVHU \DQJ WHUMDGL DQWDU NRPSRQHQ 6DPEXQJDQ GLUHQFDQDNDQ






ܨா௑௑ ൌ ݌ݓ ൌ Ͷ͵Ͳ ܯܲܽ
'LPHQVL SHODWVDPEXQJ [ [  PP
'LPHQVL SHODW\JGLWDQDP [[PP
3HQJHODVDQ GLODNXNDQ VHSDQMDQJ NHGXD VLVL GDUL SODW VDPEXQJ
GHQJDQ W    PP PHQJDFX VDUDQ %ORGJHWW  WLQJJL ODV
GLUHQFDQDNDQWHEDOSHODWVDPEXQJGLDPELOWLQJJLODV PP1LODL
WHUVHEXW WHODK PHOHELKL GDUL WLQJJL ODV PLQLPXP \DQJ GLSHUV\DUDWNDQ
61,WDEHO-
WZWHEDOODV   PP
OZ  PP
GLDPHWHUWXO  PP$V  PP
VXGXW  Û
I\   0SD
'DODP VLVWHP VDPEXQJDQ LQL DGD  NDSDVLWDV JHVHU \DQJ KDUXV
GLSHUKDWLNDQ .LP(OOLRW 
 7DKDQDQWDULNGDULSHODW\DQJWHUWDQDP
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6HVXDL 61,  SDVDO - NXDW ODV GHVDLQ SHU PP
SDQMDQJDGDODK
׎ܴ௡ ൌ ܨ௡௪ Ǥ ܣ௪௘
3DQMDQJODV/  PP
0XWXNDZDWODV(;;
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0HQXUXW 61,  WHEDO VODE GLDIUDJPD WRSSLQJ SDGD
NRPSRVLW WLGDN EROHK NXUDQJ GDUL  PP 7HEDO SODW WRSSLQJ
SHUHQFDQDDQVHEHVDUPPPDNDSHUV\DUDWDQLQLPHPHQXKL'DUL 61,
5DVLRWXODQJDQPLQLPXPXQWXNGLIUDJPDVWUXNWXUPHPHQXKL
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PHPHQXKL
0HQXUXW61,3DVDO 9QGLDIUDJPDVWUXNWXU
WLGDNEROHKPHOHELKL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ൌ ͹Ͳʹͺ͵Ͳ ܰ ൌ ͹Ͳʹǡͺ͵ ݇ܰ ൐ ܸ݊ ൌ Ͷ͵ǡͷ ݇ܰ PHPHQXKL
0HQXUXW61,3DVDO 9QGLDIUDJPDVWUXNWXU
WLGDNEROHKPHOHELKL
ܸ݊ ൌ ܣݒ݂ ݔ ߤ ݔ ݂ݕ
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ൌ ͻʹͷǡ͹ͻ͹ ܰ ൌ ͻʹͷǡ͹ͻ ݇ܰ ൐ ܸ݊ ൌ Ͷ͵ǡͷ ݇ܰ PHPHQXKL
 0HWRGH3HODNVDQDDQ
 8PXP
'DODP VHWLDS SHNHUMDDQ NRQVWUXNVL PHWRGH SHODNVDQDDQ
PHUXSDNDQ LWHP SHQWLQJ \DQJ WLGDN ELVD GLSLVDKNDQ $SDODJL
PHQ\DQJNXW VWUXNWXU EHWRQ SUDFHWDN 8QWXN PHUHQFDQDNDQ EHWRQ
SUDFHWDN WHUOHELK GDKXOX KDUXV GLNHWDKXL DSDNDK VWUXNWXU WHUVHEXW ELVD
GLODNVDQDNDQ7DKDSSHODNVDQDDQLQLDNDQGLXUDLNDQPHQJHQDLLWHPLWHP
SHNHUMDDQ NRQVWUXNVL GDQ SHPEDKVDQ PHQJHQDL SHODNVDQDDQ \DQJ










3URVHV IDEULNDVL \DLWX SURVHV SHPEXDWDQ NRPSRQHQ SUDFHWDN
GDODPKDOLQLDGDEHEHUDSD\DQJKDUXVGLSHUKDWLNDQGHPLHIHVLHQVLELD\D
GDQ PHQMDJD NRPSRQHQ DJDU WLGDN UXVDN +DO ± KDO \DQJ SHUOX
GLSHUWLPEDQJNDQGHQJDQSURVHVSDEULNDVLDGDODK 
x 3HUOXQ\D VWDQGDUW NKXVXV VHKLQJJD KDVLO SDUFHWDN GDSDW
GLDSOLNDVLNDQVHFDUDXPXPGLSDVDUDQ
x 7HUEDWDVQ\D IOHNVLELOLWDV XNXUDQ \DQJ GLVHGLDNDQ XQWXN HOHPHQ
SUDFHWDNNDUHQDKDUXVPHQJLNXWLNDLGDKVLVWHPGLPHQVL VDWXDQ\DQJ
GLVHSDNDWLEHUVDPD
x /RNDVL IDEULNDVL PHPLOLNL ODKDQ \DQJ FXNXS OXDV GDQ OLQJNXQJDQ
\DQJEHUVLKGDULPDWHULDOQRQVWUXNWXU
x %HNLVWLQJ SDGD VDDW SHQJHFRUDQ NRPSRQHQ SUDFHWDN KDUXV
GLVHGLDNDQVHVXDLGHQJDQGHVDLQ\DQJWHODKGLWHQWXNDQ
 7UDQVSRUWDVL




 3HPLQGDKDQGDULSDEULNNH VWRUDJHDUHD SUR\HN
'LNHWDKXL NRPSRQHQ SUDFHWDN SDGD WXJDV DNKLU WHUDSDQ LQL
PHPLOLNL SDQMDQJ EHQWDQJ PDNVLPDO  PHWHU EDORN LQGXN 
GHQJDQEHEDQ WRQ2OHKNDUHQDLWXSHQXOLVPHQJDPELOFRQWRKDODW





ORNDVL SUR\HN GLSHUOXNDQ VDUDQD XQWXN SHPLQGDKDQ NRPSRQHQ EHWRQ
SUDFHWDNPHPSHUJXQDNDQ WRZHU FUDQHGDQDUHDSHQ\LPSDQDQ VWRUDJH
XQWXNPHQ\LPSDQ HOHPHQSUDFHWDN VHEHOXP GLODNVDQDNDQ SHPDVDQJDQ
HUHFWLRQ
 3HQ\LPSDQDQ
/RNDVL SHQ\LPSDQDQ SDGD ORNDVL SUR\HN SHUOX GLSHUKDWLNDQ
XQWXN PHQMDJD NRPSRQHQ DJDU WLGDN UXVDN GDQ WLGDN PHQJJDQJJX
SHNHUMDDQ ODLQQ\DGHQJDQMXPODKSHQXPSXNDQ\DQJWHODKGLWHQWXNDQ










+DO± KDO WHQWDQJ SHQJDQJNDWDQ GDQ SHQHQWXDQ WLWLN DQJNDW WHODK
GLEDKDVSDGDEDE± EDE VHEHOXPQ\D'DODPSHUHQFDQDDQ LQLPHPDNDL
SHUDODWDQ WRZHUFUDQHXQWXN PHQJDQJNDWHOHPHQSUDFHWDNGL ODSDQJDQ
8QWXN SHPLOLKDQ WRZHU FUDQH KDUXV GLVHVXDLNDQ DQWDUD NHPDPSXDQ
DQJNDWFUDQHGHQJDQEHUDWHOHPHQSUDFHWDN
'LNHWDKXL NRPSRQHQ SUDFHWDN SDGD WXJDV DNKLU WHUDSDQ LQL
PHPLOLNLEHEDQ WHUEHVDU\DLWX WRQEDORN LQGXN2OHKNDUHQD LWX
SHQXOLV PHQJJXQDNDQ  EXDK WRZHU FUDQH PRGHO 3(,1(5 6. 

















3HPDVDQJDQ  EDORN SUDFHWDN MLND SHQJHFRUDQ NRORP VXGDK
GLODNXNDQ GDQ SHUDQFDVFDIIROGLQJ GLWHPSDWNDQ VHVXDL GHQJDQ
ϯϯϴ





SHPDVDQJDQ WXODQJDQ VHWHODK NRPSRVLW GLEHULNDQ SDGD NRPSRQHQ
SUDFHWDN
(YDOXDVL DWDX SHQJHFHNDQ NRPSRQHQ SUDFHWDN VHFDUD
PHQ\HOXUXK VHSHUWL GHWDLO SHQXODQJDQGDQ VWHULOLVDVL ORNDVLSHQJHFRUDQ
XQWXNPHQFHJDKNHVDODKDQVHEHOXPSHQJHFRUDQGLODNXNDQ
x 3HNHUMDDQHOHPHQNRORP
6HWHODK GLODNXNDQ SHPDQFDQJDQ SHPEXDWDQ SLOH FDS
GDQVORRIPDND WXODQJDQNRORPGLSDVDQJEHUVDPDDQGHQJDQ







%DORN LQGXN GLSDVDQJ WHUOHELK GDKXOX GL DWDV NRQVRO NRORP




3HPDVDQJDQ EDORN DQDN SUDFHWDN GL EDJLDQ WHQJDK




3HPDVDQJDQ SHODW SUDFHWDN GL DWDV EDORN LQGXN GDQ




SHQJHFRUDQ SDGD EDJLDQ DWDV SHODW EDORN DQDN GDQ EDORN
LQGXN \DQJ EHUIXQJVL VHEDJDL WRSSLQJ DWDX SHQXWXS EDJLDQ
ϯϰϬ
DWDV 6HODLQ LWX WRSSLQJ MXJD EHUIXQJVL XQWXN PHUHNDWNDQ
NRPSRQHQ SHODW EDORN DQDN GDQ EDORN LQGXN DJDUPHQMDGL
VDWX NHVDWXDQ NRPSRVLW +DO LQL GLSHUNXDW GHQJDQ DGDQ\D
WXODQJDQ SDQMDQJ SHQ\DOXUDQ SDGD PDVLQJ ± PDVLQJ
NRPSRQHQ SHODW EDORN DQDN GDQ EDORN LQGXN 7RSSLQJ
GLJXQDNDQVHWLQJJLFP
8QWXN SHNHUMDDQ ODQWDL EHULNXWQ\D GLODNXNDQ VDPD
GHQJDQ XUXWDQ SHODNVDQDDQ GL DWDV VDPSDL VHPXD HOHPHQ
SUDFHWDNWHUSDVDQJ
 3HUDZDWDQ
&XULQJDWDX 3HUDZDWDQ%HWRQ GLODNXNDQVDDW EHWRQVXGDKPXODL
PHQJHUDV \DQJ EHUWXMXDQ XQWXN PHQMDJD EHWRQ WLGDN FHSDW NHKLODQJDQ
DLU GDQ PHQMDJD NHOHPEDEDQVXKX EHWRQ VHKLQJJD EHWRQ GDSDW
PHQFDSDLPXWX EHWRQ \DQJGLLQJLQNDQ







%HUGDVDUNDQ SHUDQFDQJDQ WXJDV DNKLU WHUDSDQ GHQJDQ MXGXO
³3HUHQFDQDDQ6WUXNWXU*HGXQJ5XPDK6DNLW'HQWDO1DQR0DODQJ
'HQJDQ 0HWRGH %HWRQ 3UDFHWDN 3UHFDVW ³ DGD EHEHUDSD SRLQ
NHVLPSXODQGLDQWDUDQ\DVHEDJDLEHULNXW
 'DVDU SHUDQFDQJDQ VWUXNWXU VHFDUD XPXP PHQJDFX NHSDGD 
SHUDWXUDQ\DLWX61,³3HUV\DUDWDQ%HWRQ6WUXNWXUDO3DGD
%DQJXQDQ *HGXQJ ³ 	 61, ³ 7DWD &DUD 3HUDQFDQJDQ
%HWRQ 3UDFHWDN GDQ 3UDWHJDQJ 8QWXN %DQJXQDQ ³ $GDSXQ KDVLO
PRGLILNDVLHOHPHQVWUXNWXUVHEDJDLEHULNXW
D 6WUXNWXU6HNXQGHU
 'LPHQVL%DORN$QDN  FP
 'LPHQVL%DORN%RUGHV  FP
 'LPHQVL%DORN/LIW   FP
 7HEDO3ODW    PP
 $WDS%DMD
*RUGLQJ   //&[[[
,NDWDQDQJLQ   PP
7UDFNVWDQJ   PP
.XGD.XGD   :)[[[
%DORN    :)[[[
.RORP    :)[[[
E 6WUXNWXU3ULPHU
 'LPHQVL%DORN,QGXN  FP
 'LPHQVL.RORP   FP
 3HQ\DPEXQJDQ WLDS HOHPHQ VWUXNWXU GLVDPEXQJ PHQJJXQDNDQ
VDPEXQJDQ EDVDK GDQ NRQVRO SHQGHN SDGD VDPEXQJDQ EDORN GDQ
ϯϰϮ
NRORP 8QWXN HOHPHQ SODWSODW PHQJJXQDNDQ VDPEXQJDQ ODS
VSOLFHV VHGDQJNDQ VDPEXQJDQ EDORN DQDN ± EDORN LQGXN
PHQJJXQDNDQDQJNXU
 $QDOLVLVJD\D\DQJGLJXQDNDQGDODPSHUKLWXQJDQGDODPWXJDVDNKLU
LQL PHQJJXQDNDQ 6$3  6HGDQJNDQ SDGD SHUKLWXQJDQ NRORP





WHUSDVDQJ NRORP FRU LQVLWX GDQ VLDS GL ODNXNDQ SHPDVDQJDQ
HOHPHQ EDORN GDQ SHODW SUDFHWDN /DOX GLODQMXWNDQ GHQJDQ
SHQJHFRUDQ RYHUWRSSLQJ EHWRQ \DQJ VHEHOXPQ\D WHODK GLSDVDQJ
VFDIROGLQJXQWXNPHUHGXNVLWHJDQJDQ\DQJWHUMDGL
 6DUDQ
'DUL KDVLO DQDOLVD VHODPD SURVHV SHQJHUMDDQ WXJDV DNKLU LQL DGD
EHEHUDSDVDUDQ\DQJGDSDWGLVDPSDLNDQDWDUDODLQ
 3URVHV SHQJHUMDDQ EDQJXQDQ PHQJJXQDNDQ PHWRGH SUDFHWDN




 3HUOX SHQHOLWLDQ OHELK ODQMXW SHULKDO SHQJJXQDDQ PHWRGH SUDFHWDN
SDGDJHGXQJWLQJJLWHUXWDPDSDGDSHPLOLKDQVDPEXQJDQ\DQJGDSDW
PHQMDPLQ VWUXNWXU \DQJ GLVDPEXQJ WHODK PRQROLW 7HUXWDPD
GLGDHUDKJHPSDWLQJJL
'$)7$53867$.$
 %DGDQ 6WDQGDULVDVL 1DVLRQDO  61,   
3HUV\DUDWDQ %HWRQ 6WUXNWXUDO 8QWXN %DQJXQDQ *HGXQJ
-DNDUWD %DGDQ6WDQGDUGLVDVL1DVLRQDO
 %DGDQ6WDQGDUGLVDVL1DVLRQDO 61,7DWD
&DUD 3HUHQFDQDDQ .HWDKDQDQ *HPSD 8QWXN %DQJXQDQ
*HGXQJ-DNDUWD %DGDQ6WDQGDUGLVDVL1DVLRQDO
 %DGDQ 6WDQGDULVDVL 1DVLRQDO  61,  %HEDQ
0LQLPXP XQWXN 3HUDQFDQJDQ %DQJXQDQ *HGXQJ GDQ
6WUXNWXU/DLQ-DNDUWD %DGDQ6WDQGDUGLVDVL1DVLRQDO
 %DGDQ 6WDQGDULVDVL 1DVLRQDO  61,    7DWD
&DUD 3HUDQFDQJDQ %HWRQ 3UDFHWDN GDQ %HWRQ 3UDWHJDQJ
XQWXN %DQJXQDQ *HGXQJ -DNDUWD  %DGDQ 6WDQGDUGLVDVL
1DVLRQDO
 %DGDQ 6WDQGDULVDVL 1DVLRQDO  61,   
6SHVLILNDVL 8QWXN %DQJXQDQ %DMD 6WUXNWXUDO -DNDUWD 
%DGDQ6WDQGDUGLVDVL1DVLRQDO





 3&,  3&, 'HVLJQ +DQGERRN (GLWLRQ WK 3UHFDVW DQG
3UHVWUHVV &RQFUHWH &KLFDJR  3&, ,QGXVWU\ +DQGERRN
&RPPLWWHH
 (OOLRW .LP 6  3UHFDVW &RQFUHWH 6WUXFWXUH ,QGLD
%XWWHUZRWK+HLQHPDQQ
 'HZREURWR :LU\DQWR  6WUXNWXU %DMD (GLVL NH 
8QLYHUVLWDV3HOLWD+DUDSDQ
 $6&(0LQLPXP'HVLJQ/RDGVIRU%XLOGLQJVDQG2WKHU
































9HUVLRQ $ ) ( %
0D[&DSDFLW\ 5DGLXV
IURP IWP 3DUWOLQH 3DUWOLQH 5DGLXV±
P
-LE &DSDFLW\ PD[ OEV PD[ OEV &DSDFLW\±NLSVW
OEVW PD[W PD[ W
3(,1(56.
3(,1(56.
)8 Y  aISPPPLQ
65 Y  aISPPPLQ
.:% Y  PLQUSP
+.PD[  ¶ P /D\HUV
ISP OEV ISP OEV
PPLQ NJ PPLQ NJ
ISP OEV ISP OEV
PPLQ NJ PPLQ NJ
ISP OEV ISP OEV
PPLQ NJ PPLQ NJ
ISP OEV ISP OEV
























77 7HUH[&UDQHV,QF  /LWKRLQ86$ .-
3(,1(56.
'HVLJQDWLRQ 'LPHQVLRQVIWP :HLJKW
O E K OEV W
-LE ¶´ ¶´ ¶´ 
   
6HFWLRQ,, ¶´ ¶´ ¶´ 
   
6HFWLRQ,,, ¶´ ¶´ ¶´ 
   
6HFWLRQ,9 ¶´ ¶´ ¶´ 
   
 6HFWLRQ9 ¶´ ¶´ ¶´ 
   
6HFWLRQ9, ¶´ ¶´ ¶´ 
   
6HFWLRQ9,, ¶´ ¶´ ¶´ 
   
6HFWLRQ9,,, ¶´ ¶´ ¶´ 
   
-LE7LS ¶´ ¶´ ¶´ 
   
 7RZHU7RSFSO ¶´ ¶ ´ ¶´ 
   
 7XUQWDEOHFSO ¶´ ¶´ ¶´ 
   
&DE ¶´ ¶´ ¶´ 
   
 6XSSRUW UDLOLQJ HOHFWULFDO ¶´ ¶´ ¶´ 
SDQHO    
 &RXQWHUMLE* ¶´ ¶´ ¶´ 
   
* ¶´ ¶´ ¶´ 
   
 &RXQWHUMLEEDOODVW%* ¶´ ¶´ ¶´ 
   
¶´ ¶´ ¶´ 
   
 7RZHUVHFWLRQ76 ¶´ ¶´ ¶´ 
   
769 ¶´ ¶´ ¶´ 
   
 5DLOPRXQWHG ¶´ ¶´ ¶´




 &HQWUDOEDOODVWEORFN%= ¶´ ¶´ ¶´ 
   
 )RXQGDWLRQEORFN%) ¶´ ¶´ ¶´ 











3HQXOLV ODKLU SDGD WDQJJDO  EXODQ




SHUQDK EHUVHNRODK GL 6031  *UHVLN GDQ
60$1 0DQ\DU*UHVLN 6HODLQ LWX SHQXOLV
MXJD SHUQDK DNWLI GLNHJLDWDQ NHPDKDVLVZDDQ
VHODPD WLJD WDKXQ 6HPSDW PHGXGXNL SRVLVL
DWDX MDEDWDQ VHEDJDL .HSDOD 'HSDUWHPHQ
6\LDU -0$$ SHULRGH  GDQ PHQMDGL
6HNUHWDULV 'LUHNWXU %38 -00, ,76 SHULRGH
 3HQXOLV MXJD SHUQDK PHZDNLOL ,76 GDODP ORPED QDVLRQDO
*HRWHFKQLFDO (QJLQHHULQJ &RPSHWLWLRQ 2Q &,9(; ,76 GDQ SHUQDK
PHQGDSDWNDQ SHQJKDUJDDQ QG 5XQQHU 8S GDODP ORPED :LUDWPDQ
%ULGJH &KDOODQJH GL 37 :LUDWPDQ -DNDUWD 6HODLQ PHQJLVL ZDNWX
GHQJDQ NHJLDWDQ DNDGHPLN GDQ RUJDQLVDVL GL ZDNWX VHQJJDQJQ\D
SHQXOLV VHULQJ PDQJKDELVNDQ ZDNWX XQWXN PHQJLNXWL ORPEDORPED
ELGDQJNHWHNQLVLSLODQGLWLQJNDWQDVLRQDO
